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Psychopathy is a multifaceted disorder characterized by a lack of cognitive and emotional 
empathy. The traditional model of psychopathy divides the disorder into two factors: Factor 1 consists of 
the interpersonal and affective traits of psychopathy while Factor 2 measures antisocial behaviors and 
lifestyle choices. The attention-to-the-eyes hypothesis argues that psychopathic individuals have impaired 
emotion recognition (specifically for fear) due to deficits in orienting attention to salient facial features like 
the eyes. Psychopathic individuals also display blunted autonomic responding to emotional stimuli, 
though whether this is due to attention-orienting deficits remains to be clarified. The present project 
investigated whether empathy-related deficits (poor emotion recognition and low levels of autonomic 
arousal) were the result of attention-based difficulties in young adults with psychopathic traits. Two 
different samples of Brooklyn College students participated in an emotion recognition study to see if 
varying levels of psychopathic traits affected autonomic arousal and the ability to successfully categorize 
emotional expressions. In both studies, participants completed the Psychopathic Personality Inventory-
Revised to assess self-reported levels of psychopathic traits. They also completed an emotion recognition 
task during continuous physiological recording (heart rate and skin conductance) and tracking of eye 
movements. There was a free gaze and cued-gaze condition; during the cued condition, participants 
directed their attention to either the eyes or the mouth of the emotional face. The principal aims of this 
project were to see if 1) psychopathic traits affected fixation to the eyes, emotion recognition accuracy, 
and autonomic arousal, and 2) whether cueing to the eyes, a threatening and salient facial feature, 
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improved emotion recognition accuracy and increased arousal for participants with high levels of 
psychopathic traits.  
In Experiment 1, we found that Factor 2 psychopathic traits were related to reduced fixation 
duration to the eye region, partially supporting the attention-to-the-eyes hypothesis. However, when cued 
to the eye region, performance on the emotion recognition task decreased as Factor 2 traits increased. 
We did not replicate this finding in Experiment 2. Results across both studies revealed that there was no 
relationship between psychopathic traits and emotion recognition accuracy nor under-arousal during free 
gaze conditions. In fact, participants with high levels of Factor 1 traits showed a pattern of heightened 
engagement with the task that was reflected in elevated skin conductance responses during the free gaze 
condition and increases in heart rate during the cued condition. Participants with concurrently high levels 
of Factor 1 and Factor 2 traits did not show an increase in physiological responding when cued to specific 
facial features, suggesting alternate methods are necessary to boost emotional empathy in these 
individuals. Overall, this project reinforced the value of looking at the separate and interactive effects of 
psychopathy factors to understand the mechanisms that underlie physiological and behavioral responses 
to emotional content. 
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CHAPTER 1: GENERAL INTRODUCTION 
I. Psychopathy  
 Psychopathy is a disorder characterized by a lack of empathy. Individuals with high levels of 
psychopathic traits display a collection of behavioral and personality attributes that includes antisocial 
behavior, callousness, manipulative behavior, impulsivity, and an elevated sense of self-worth (Efferson & 
Glenn, 2018; Hare, 2003; Hare et al., 1990). Base-rates of psychopathy in the general population are 
approximately 1%, in male incarcerated offenders as high as 25% (Estrada, Tillem, Stuppy-Sullivan, & 
Baskin-Sommers, in press; Hare, 2006), and estimates on the proportion of females in prison populations 
with psychopathy range from approximately 11% to 17% (Grann, 2000; Warren et al., 2003; Wynn, 
Høiseth, & Pettersen, 2012).  
Psychopathy is multifaceted and best conceptualized as a collection of dimensions and/or traits 
that uniquely combine “to produce a distinct clinical presentation” (Patrick, 2018, p 10). Cleckley’s Mask 
of Sanity was one of the first texts to define psychopathy as a clinical disorder based on a collection of 16 
traits that emerged from observations of patients (Cleckley, 1988; Patrick, 2018). These traits were,  
1) Superficial charm and good ‘intelligence’ 
2) Absence of delusions and other signs of irrational thinking 
3) Absence of ‘nervousness’ or psychoneurotic manifestations 
4) Unreliability 
5) Untruthfulness and insincerity 
6) Lack of remorse or shame 
7) Inadequately motivated antisocial behavior 
8) Poor judgment and failure to learn by experience 
9) Pathologic egocentricity and incapacity for love 
10) General poverty in major affective reactions 
11) Specific loss of insight 
12) Unresponsiveness in general interpersonal relations 
13) Fantastic and uninviting behavior with drink and sometimes without 
14) Suicide rarely carried out 
15) Sex life impersonal, trivial, and poorly integrated 
16) Failure to follow any life plan 
 
Psychopathy is traditionally characterized by a two-factor model. Factor 1 (F1) encompasses the 
interpersonal and affective traits of psychopathy, such as superficial charm, an elevated sense of self-
worth, a lack of guilt, manipulative behavior, and deficits in affective functioning; Factor 2 (F2) measures 
antisocial behaviors and lifestyle choices and traits such as impulsivity, emotion dysregulation, inhibition, 
and chronic delinquency (Brazil, van Dongen, Maes, Mars, & Baskin-Sommers, 2018; Cooke & Michie, 
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2001; Hare, Hart, & Harpur, 1991). Although individuals with high levels of psychopathic traits share 
behaviors with those that have antisocial personality disorder (APSD), the latter group critically lacks the 
affective traits of psychopathy (Brazil et al., 2018). In both clinical measures (e.g., Hare Psychopathy 
Checklist; PCL-R) and nonclinical measures (e.g., Psychopathic Personality Inventory-Revised; PPI-R), 
F1 and F2 scores range from minimally correlated (Benning, Patrick, Salekin, & Leistico, 2005) to strongly 
correlated (Hare et al., 1990, 1991; Skilling, Harris, Rice, & Quinsey, 2002).  
The Psychopathy Checklist-Revised (PCL-R; Hare, 2003) is an interview based assessment of 
behavioral and personality psychopathy facets that was developed to identify psychopathic offenders in 
incarcerated populations using Cleckley’s criteria (Patrick, 2018). The PCL-R remains one of the most 
prominent measures of psychopathy in forensic and incarcerated populations. The suggested cutoff 
threshold for psychopath vs non-psychopath in the United States is 30 out of a possible 40 points, though 
this threshold is lower in Europe and other countries (Brazil et al., 2018; Hare, 2003; Patrick, 2018). The 
Psychopathic Personality Inventory-Revised (PPI-R; Lilienfeld & Widows, 2005) is a self-report 
assessment modeled after the PCL-R to expand the measure of psychopathy to nonforensic samples. 
Different PPI-R factors have divergent relationships with other psychological measures; for 
example, high levels of F1 correlate with low anxiety, low neuroticism, and more proactive behavioral 
issues, and high F2 trait levels are associated with high anxiety, antisocial behavior, increased 
externalizing, and reactive behavioral deficits (Dindo & Fowles, 2011). One of the eight facets of the PPI-
R, Coldheartedness, measures callousness, meanness, and a general lack of emotionality (Berg, Hecht, 
Latzman, & Lilienfeld, 2015; Seibert, Miller, Few, Zeichner, & Lynam, 2011). Coldheartedness is 
moderately related to both PPI-R F1 and F2 scores, but does not load substantially on either factor, and 
is often analyzed separately (Berg et al., 2015; Lilienfeld, Watts, & Smith, 2015).  
Notably, the PPI-R does not measure violent incidents or criminal outcomes unlike the PCL-R 
(Skeem, Poythress, Edens, Lilienfeld, & Cale, 2003), though its two principal factors are moderately to 
strongly correlated with their respective PCL-R counterparts (Patrick, 2018; Skeem et al., 2003). 
Interestingly, one study directly compared the PCL-R and the PPI and found that PPI total and factor 
scores predicted illegal infractions in 17-21 year old offenders while PCL-R scores did not (Edens, 
Poythress, Lilienfeld, & Patrick, 2008). However, another large review found that PPI F1 was not strongly 
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related to PCL-R F1; in fact, PPI F2 score was more strongly correlated with PCL-R F1 and F2 (Miller & 
Lynam, 2012). These authors argued that PPI F1 score best reflected adaptive behaviors due to its 
relationship with positive emotionality, novelty seeking, and extraversion, and cautioned against using it 
as an appropriate analog of PCL-R F1. 
Distinct from the PCL-R/PPI-R two-factor solution, psychopathy can be framed in terms of 
primary and secondary subtypes (Karpman,1948). Individuals are categorized as having primary versus 
secondary psychopathy by directly measuring neurotic anxiety (Zeier & Newman, 2013). Researchers 
that subscribe to this method of subtyping argue that it better differentiates and identifies the cognitive 
and attentional deficits associated with the disorder. Primary and secondary psychopathy have different 
etiologies, as well; primary psychopathy is grounded in genetics and biology while secondary 
psychopathy is attributed to social environment influences (Brazil et al., 2018; Skeem et al., 2003). And 
though primary and secondary psychopaths both commit crimes and participate in antisocial behavior, 
primary psychopathy is critically related to a high level of fearlessness while secondary psychopaths are 
neurotic and highly anxious (Karpman, 1948; Lykken, 1957; Patrick, 2018; Skeem et al., 2003). Primary 
psychopathy and PPI-R F1 are both correlated with low anxiety, hypoarousal, and “distinct anomalies in 
cognitive and attentional functioning,” while secondary psychopathy and PPI-R F2 are related to 
“hyperarousal, emotion dysregulation, and high responsivity to motivational stimuli” (Zeier & Newman, 
2013, p. 2). One prominent self-report measure for nonclinical, nonincarcerated populations that uses 
primary and secondary categories is the Levenson Self-Report Psychopathy scale (LSRP; Levenson, 
Kiehl, & Fitzpatrick, 1995). 
The triarchic theory is grounded in personality theory and conceptualizes psychopathy as a 
construct that is “biobehavioral” (Patrick, 2010, p. 18). According to this view, psychopathy is comprised 
of three components that are “neurobiologically” distinct: boldness, meanness, and disinhibition (Brazil et 
al., 2018, p. 5; Patrick, 2010), and is assessed using the Triarchic Psychopathy Measure (TriPM; Patrick, 
2010). Notably, the TriPM does not measure antisocial behaviors (Brazil et al., 2018). In a large scale 
examination of different self-report psychopathy questionnaires in undergraduate students and female 
offenders, authors found that TriPM boldness correlated strongly with PPI-R F1 total score, meanness 
with PPI-R Coldheartedness and Machiavellianism, and disinhibition with PPI-R F2 total score (Sellbom & 
4 
Phillips, 2013). However, there is some debate about the validity of the TriPM boldness dimension as a 
measure that sufficiently covers behavioral criteria specific to psychopathy (Drislane, Patrick, & Arsal, 
2014; Gatner, Douglas, & Hart, 2016; Miller & Lynam, 2012). In the Sellbom and Phillips (2013) study 
mentioned above, boldness did not correlate with any other self-report psychopathy measures including 
the LSRP and Antisocial Process Screening Device. Another study found that boldness added no value 
beyond Meanness and Disinhibition scores to models predicting antisocial behaviors (Gatner et al., 
2016). Nor did it correlate with primary, secondary, or total LSRP scores in another study with 
undergraduate participants (Drislane et al., 2014). 
Because psychopathy is multifaceted, researchers suggest looking at how factors (or primary and 
secondary subtypes), rather than composite psychopathy score, interact with various behavioral and 
neurobiological measures, (Dindo & Fowles, 2011; Skeem et al., 2003).  Studying psychopathic traits in 
incarcerated populations has clear societal benefits, the most important being the discovery of effective 
rehabilitation methods that reduce future violent crime and recidivism. In nonclinical populations, 
psychopathic traits range from 1-5% (Babiak, Neumann, & Hare, 2010). Some consider studying 
psychopathic traits outside of offender populations oxymoronic, given that an integral element of 
psychopathy is criminal and self-defeating behavior (Cleckley, 1988; Lilienfeld et al., 2015; Patrick, 2018). 
Still, studies of psychopathic traits in community samples offer valuable information, including the ability 
to explore biological, psychological, or even sociological differences between sample populations that 
isolate protective factors. Another benefit of using a nonforensic sample is to leverage the distinct 
factors/subtypes to understand how extreme levels of specific psychopathic traits confer social 
advantages or disadvantages in the absence of other traits. This helps clarify the psychological and 
physiological mechanisms that underlie F1 vs F2 behaviors. Further, it gives researchers the opportunity 




Empathy is comprised of distinct cognitive and emotional components (Shamay-Tsoory, 2011). 
Cognitive empathy is the ability to recognize and understand the emotional experience of another 
individual (Bird & Viding, 2014; Decety, Chen, Harenski, & Kiehl, 2013; Decety & Yoder, 2016). This 
closely resembles theory of mind, which is the correct identification of the mental state (emotions, beliefs, 
desires, wants) of another and the capacity to take the perspective of that other (Decety, 2015; Walter, 
2012). Cognitive empathy is additionally aided by an “affective cue classification system,” in which a 
person uses perceptual clues (facial expressions, etc.) to categorize the emotional state of another (Bird 
& Viding, 2014). In contrast, emotional empathy reflects the ability to feel or affectively represent what 
another is feeling, though this may not occur on a conscious level (Bird & Viding, 2014). The result is 
affective sharing and the production of emotion contagion, which is particularly important as it can cue 
prosocial behavior and guide altruistic or selfless decision-making (Bird & Viding, 2014; Decety, 2010; 
Decety & Yoder, 2016). Emotional empathy also involves motivation to care (empathic concern) (Decety, 
2015) and motor empathy, a form of involuntary, automatic motor mimicry that ranges from smaller facial 
movements to larger scale motor movements (Baird, Scheffer, & Wilson, 2011). 
Empathy and psychophysiology 
Cognitive empathy and emotional empathy are associated with different neural profiles of activity. 
Cognitive empathy compared to emotional empathy is associated with increased activity and strength of 
interoceptive network connectivity in social-cognitive processing regions such as the anterior insula, the 
brainstem, and the superior temporal sulcus (Cox et al., 2012). Emotional empathy is related to increased 
functional connectivity between social-emotional networks of the brain that involve the anterior insula, 
amygdala, and orbitofrontal cortex relative to cognitive empathy (Cox et al., 2012). Another review 
identified the inferior frontal gyrus, inferior parietal lobe, and the anterior cingulate cortex as additional 
areas involved in emotional empathy, as well as the ventromedial prefrontal cortex, dorsal medial 
prefrontal cortex, temporoparietal junction, and medial temporal lobe as regions involved in cognitive 
empathy (Shamay-Tsoory, 2011). 
The affecting sharing of another’s pain or distress, i.e. emotional empathy, elicits autonomic 
responses in the self like heart rate and skin conductance response (SCR) changes (Hastings, Zahn-
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Waxler, & McShane, 2006). Heart rate and SCR are measures that aid in the quantification of the 
physiological construct of arousal, which is critical to the study of emotional empathy. SCRs specifically 
reflect changes in electrodermal activity (EDA) that arise from sweat glands under the surface of the skin 
filling with liquid. EDA of the hands is especially tuned to measuring psychologically mediated 
sympathetic nervous system (SNS) activity (Cacioppo, Tassinary, & Berntson, 2007). The SNS is the 
branch of the autonomic nervous system responsible for ‘fight-or-flight’ relevant behaviors; EDA in 
particular derives its input from the cortical and basal ganglia, the limbic system and hypothalamus, and 
the reticular formation in the brainstem (Cacioppo et al., 2007). Tonic levels of EDA vary by person, 
ranging from 2-20 µs. Approximately 10% of the population (and up to 24% of clinical populations, e.g. 
schizophrenic patients) do not generate event-related EDA (Braithwaite, Watson, Jones, & Rowe, 2015).  
An event-related SCR occurs within 1-4 seconds after the onset of a stimulus and the magnitude of the 
SCR usually tracks the magnitude or level of unpredictability of a stimulus. A classic use of SCR is in fear 
conditioning paradigms. When the relationship between a neutral and an unconditioned aversive stimulus 
(such as a shock or loud tone) is successfully paired with a neutral stimulus (such as a light), later 
presentations of the light (CS+) will produce an SCR. The development of neuroimaging and lesion 
methods helped confirm that the production of SCRs originates in the amygdala (Hariri, Tessitore, Mattay, 
Fera, & Weinberger, 2002; Laine, Spitler, Mosher, & Gothard, 2009), a central affective hub for fear 
recognition and fear conditioning. Amygdala disfunction is common in individuals with high levels of 
psychopathic traits (Blair, 2007; Marsh et al., 2013), potentially because it impairs fear recognition and the 
ability of the observer to produce SCRs, inhibiting both cognitive and emotional empathy (for a review, 
see Bons et al., 2013). Though EDA alone does not underscore one specific cognitive process, with 
context it provides valuable information about the psychological and neural processing of specific stimuli 
(Cacioppo et al., 2007). 
Compared to SCR changes, heart rate is measured using an electrocardiogram and tracks the 
cycle of the heart as blood enters and is pumped out. Unlike EDA, the heart receives input from both the 
SNS and PNS (parasympathetic nervous system). The PNS maintains homeostasis in the body, termed 
the ‘rest-and-digest’ system. Aptly, the SNS increases heart rate through the release of norepinephrine 
and the PNS slows the heart rate through release of acetylcholine (Berntson & Cacioppo, 2007). 
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Downstream projections to the heart from both SNS and PNS are typically relayed through different parts 
of the brainstem. However, certain projections from the brain bypass the brainstem altogether and directly 
innervate PNS or SNS motor fibers (called rostral autonomic control). These projections can originate 
from the amygdala, prefrontal cortex, and hypothalamus (Allen, Matthews, & Kenyon, 2000; Cacioppo et 
al., 2007; Porges, 1995). Thus, heart rate changes can reflect a decrease in PNS activity, increase in 
SNS activity, or some combination of coactivation or coinhibition;  though, specifically, heart rate 
acceleration denotes an increase in arousal triggered by SNS activation (Binder, Barry, & Kaiser, 2005; 
Skwerer et al., 2009).  While the interpretation of heart rate reactivity is more complex than SCR because 
of dual PNS and SNS inputs, it has several unique benefits. Heart rate has a higher temporal resolution 
than EDA, allowing for experimental paradigms with more trials as well as the ability to study anticipatory 
or post-stimulus physiological responsivity within a frame of 1-2 seconds. 
A third measure of arousal that is relevant to physiological mechanisms that underscore empathy 
is pupil diameter. Like heart rate, pupil diameter measures arousal mediated by input from the PNS and 
SNS (Cacioppo et al., 2007). As well as arousal, pupil diameter changes underscore learning, effortful 
attention, and general wakefulness and locomotor activity (Larsen & Waters, 2018). Pupil dilation is 
driven by SNS activity (and automatic reflexes to luminance) while pupil constriction is a function of PNS 
activity (Larsen & Waters, 2018). Like SCR, pupil diameter changes in response to emotionally relevant 
content. In a 2008 study, pupil diameter fluctuation paralleled SCR activity while undergraduate students 
viewed affectively salient (positive or negative) images (Bradley, Miccoli, Escrig, & Lang, 2008). In 
comparison, heart rate deceleration differed from both pupil diameter and SCR: its activity varied 
depending on image valence (unpleasant vs. positive or neutral) more so than salience (Bradley et al., 
2008). Another study similarly found that pupil size was larger for salient negative and positive sounds 
(e.g. a couple fighting and a baby crying, respectively) compared to neutral sounds (Partala & Surakka, 
2003). This suggests that pupil diameter and SCR are generally responsive to emotional stimuli (positive 
or negative), while heart rate is responsive to negative stimuli more specifically.  
Bird and Viding (2014) proposed that autonomic responses, like heart rate fluctuations and SCRs, 
are internally processed and recognized as the reflections of the emotional state of the other individual 
(Bird & Viding, 2014), which promotes altruistic behavior. In support of this idea, one study found that 
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increased physiological arousal when viewing others in pain promoted later helping behavior in adults 
(Hein, Lamm, Brodbeck, & Singer, 2011). The relationship between helping behaviors and physiological 
activity has developmental origins, as well. In a recent study, task-related pupil diameter predicted the 
likelihood of children as young as 1.5 years helping an experimenter who had dropped an item in front of 
them (Hepach, Vaish, Müller, & Tomasello, 2019). Taken together, appropriate autonomic reactivity 
promotes helping behaviors. Alternatively, blunted autonomic reactivity to emotional stimuli might stymie 
empathetic responding. 
Cognitive empathy and psychopathy 
A meta-analysis of emotion recognition deficits and psychopathy reported mixed conclusions 
about the relationship between cognitive empathy and psychopathy. Authors found pervasive emotion 
recognition deficits in individuals with high levels of psychopathic traits and callous-unemotional (CU) 
traits (which, like F1 psychopathic traits, measure shallow affect and uncaring behavior) that extended 
beyond issues with recognizing fearful expressions (Dawel, O’Kearney, McKone, & Palermo, 2012). 
However, in non-forensic samples, recognition deficits were only present for happiness and surprise. 
Another meta-analysis of studies that used samples of clinically diagnosed individuals with APSD, 
conduct disorder, or externalizing behavior found that APSD in particular was associated with an impaired 
ability for emotion recognition, specifically fear (Marsh & Blair, 2008). In addition, high F2 scores on the 
PCL-R correlated with decreased empathic accuracy for judging negative emotions, particularly sadness 
and fear, in a sample of 103 incarcerated adult males (Brook & Kosson, 2013). Additionally, in a 
nonclinical sample, both primary and secondary psychopathy scores (measured with the LSRP) were 
associated with reduced facial recognition accuracy (Prado, Treeby, & Crowe, 2015). Primary 
psychopathic traits predicted a deficit for all emotions except happiness, while secondary psychopathic 
traits were related to a deficit for recognizing disgust and shame, specifically (Prado et al., 2015). Another 
study showed that  undergraduates with high PPI-R scores judged fear inducing statements as more 
morally acceptable than students with low PPI-R scores (Marsh & Cardinale, 2014). 
On the contrary, other investigations revealed no relationship between psychopathic traits and 
impairments in cognitive empathy. These disparities may be in part because of differences in 
experimental paradigms, populations, and psychopathy measures across studies. For example, in a 
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college sample, one study reported no behavioral differences between those with high and low 
psychopathic traits (PPI total score) during an emotion recognition task (Gordon, Baird, & End, 2004), 
though the sample size was quite small (~20 participants). Similarly, in an incarcerated sample, 
performance on the ‘reading the mind in the eyes’ test assessing cognitive empathy was unrelated to 
PCL-R psychopathy score (Richell et al., 2003). Another study with incarcerated males found that 
performance on an emotion recognition task was comparable between offenders with psychopathy vs 
those without psychopathy (Glass & Newman, 2006). Interestingly, in detained male adolescents, boys 
with increased callous unemotional CU traits – as measured by the Inventory of Callous Unemotional 
Traits (Frick, 2004; Gao & Zhang, 2016) – and low anxiety showed increased scores on a Theory of Mind 
(TOM) task (Kahn, Frick, Golmaryami, & Marsee, 2016). Though TOM is a component of cognitive 
empathy, it is distinct from emotion recognition. Successful performance on a TOM task (e.g. in narrative 
form) does not involve perceptual evaluation of emotional expressions, only the ability to correctly 
interpret a person’s state of mind based on contextual information.  
Emotional empathy and psychopathy 
Deficits in emotional empathy are largely attributed to either a lack of affectively shared arousal or 
atypical responding in emotion centers of the brain or both (Blair, 2013). In a criminal sample, 
psychopaths were unable to gain a conditioned fear response to a neutral stimulus when paired with a 
shock, suggesting impaired learning deficits that affect emotional learning (Rothemund et al., 2012). 
Similarly, in addition to reporting reduced empathetic sadness to an emotionally evocative movie clip, 
youths with DBD and high CU traits had reduced heart rate deceleration to sad movie clips, signifying 
lower autonomic reactivity compared to a control group and the low CU traits group (de Wied, van Boxtel, 
Matthys, & Meeus, 2012). In juvenile offenders, those with both low and high levels of CU traits had 
higher pain thresholds compared to healthy controls (Cheng, Hung, & Decety, 2012), which was 
interpreted as a sign of overall reduced perceived sensitivity to pain. Additionally, children with high 
scores on both APSD and Psychopathy Checklist-Youth Version (PCL:YV; Forth, Kosson, & Hare, 2003) 
showed reduced activation in pain sensitivity regions of the brain to imagining another’s pain compared to 
youths without high levels of these traits, though there were no differences in activation when imagining 
oneself in pain (Marsh et al., 2013). In a sample of healthy adults, while psychopathic traits (assessed 
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using the Self-Report Psychopathy Scale–Short Form) were not correlated with cognitive empathy, they 
were negatively correlated with affective resonance, a measure of emotional empathy (Lockwood, Bird, 
Bridge, & Viding, 2013). 
Given the relationship between factors of psychopathy and divergent behavioral and 
psychophysiological traits (e.g., high and low anxiety, hyper- and hypo-arousal), empathy-related deficits 
may not be uniformly expressed across factors of psychopathy. However, results are mixed regarding this 
issue. An early, seminal study in the psychopathy literature found that primary psychopaths reported less 
anxiety than secondary “neurotic” psychopaths, and primary psychopaths in particular showed reduced 
electrodermal activity in anticipation of an aversive stimulus (Lykken, 1957). Another investigation found 
that when imagining themselves in pain, incarcerated males high on a composite score of psychopathy 
demonstrated comparable brain activity in pain empathy networks to low psychopathic males (Decety et 
al., 2013); however, when imagining others in pain, activation in pain empathy regions was inversely 
correlated with PCL-R F1 scores (affective and interpersonal traits). This suggested that dampened 
emotional empathy was specific to levels of F1 traits. Similarly, Casey et al. (2013) showed that only F1 
psychopathy score in male inmates was associated with decreased heart rate speeding in response to 
negative images, reflecting blunted autonomic arousal (Casey, Rogers, Burns, & Yiend, 2013).  
These F1-specific findings extend to non-forensic samples as well. A 2003 study found that 
startle responsivity was negatively related to PCL-R F1 scores in a community sample, but positively 
related to F2 psychopathy (Vanman, Mejia, Dawson, Schell, & Raine, 2003). In undergraduates, high 
PPI-R F1 scores were associated with deficits in fear acquisition during a conditioning paradigm (López, 
Poy, Patrick, & Moltó, 2013). Similarly, in undergraduates, PPI F1 scores were associated with low 
anticipatory arousal to an aversive noise while PPI F2 scores were associated with increased arousal 
during a social stressor (Dindo & Fowles, 2011).  
Nevertheless, there are many studies that contradict some of the above findings. In incarcerated 
participants, the interpersonal facet of psychopathy (F1) demonstrated a strong positive relationship with 
heart rate variability (a measure of parasympathetic activity), which is related to improved executive 
functioning and is a biomarker of emotion regulation (Beauchaine & Thayer, 2015; Thayer, Hansen, 
Saus-Rose, & Johnsen, 2009). Alternatively, a more recent study found no differences between the two 
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factors: overall, high F1, high F2, and high total PCL-R psychopathy scores were associated with blunted 
autonomic reactivity in adult males (Glenn et al., 2015). In another study with non-incarcerated 
community members, PPI-R F2 scores, rather than F1 scores, were negatively related to empathic 
concern (Mullins-Nelson, Salekin, & Leistico, 2006).   
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III. Attention, empathy, and psychopathy 
Increasingly, evidence points to attentional cueing deficits as the underlying mechanism involved 
in poor emotion recognition (i.e., cognitive empathy) associated with high psychopathic traits (Dadds, El 
Masry, Wimalaweera, & Guastella, 2008; Dadds et al., 2006; Dawel et al., 2015). For example, children 
high on CU traits showed reduced fixation to the eyes when presented with emotional faces (Dadds et al., 
2008, 2006). Similarly, adults with high levels of CU traits compared to those with low levels of CU traits 
showed a substantially reduced cueing effect for eye-gaze (and arrows) during an attention task; the 
cueing effect also decreased following the first block of the task (indicating practice effects), but only for 
participants with high levels of CU traits (Dawel et al., 2015). Primary psychopathic traits in particular 
were associated with reduced dwell time to the eyes compared to the mouth of emotional faces, though 
there was no relationship between primary psychopathy and reduced emotion recognition accuracy 
(Gillespie, Rotshtein, Wells, Beech, & Mitchell, 2015). This lack of attention to the eye region extends to 
domains beyond basic emotion recognition as well; in one study, children with high CU trait levels showed 
lower levels of eye contact with parents during dyadic interactions compared to low-CU and control group 
children (Dadds et al., 2012).  
The “attention-to-the-eyes” hypothesis argues that disrupted attention to salient facial features 
results in poor emotion recognition for fear in particular, an emotion largely transmitted via the eyes 
(Dadds et al., 2008, 2006; Dawel et al., 2015). In support of this theory, researchers found that cueing 
children high on CU traits to attend to the eyes increased their recognition accuracy for fearful faces to 
within range of low CU children (Dadds et al., 2008, 2006). This hypothesis was influenced by research 
on patients with amygdala damage (a fear-processing hub) that showed a reduced number of fixations to 
the eye region and an impaired ability to recognize fear that was ameliorated when they were directed to 
fixate on the eyes (Adolphs et al., 2005). 
Whether blunted arousal to negative affective stimuli (i.e., impaired emotional empathy) is a 
function of attention orienting deficits remains to be clarified. The diminished emotional empathy 
characteristic of psychopathy could be a result of the attention deficits that also affect reduced emotion 
recognition accuracy. A previous study found that awareness of and attention to threatening stimuli 
increases autonomic arousal in adults compared to when the same stimuli are masked (Hedger, Adams, 
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& Garner, 2015). Thus far, no study has directly asked whether orienting to the eyes (or any other threat-
related stimulus) increases participants’ physiological arousal as a function of high levels of psychopathic 
traits. By cueing participants to the eyes, it may be possible to improve emotion recognition – a facet of 
cognitive empathy – for individuals with high levels of psychopathic traits, as well as induce or stimulate 
affective resonance, i.e. emotional empathy. Moreover, the attention-to-the-eyes hypothesis does not 
take into consideration differences in F1 or F2 levels of psychopathic traits. It is possible that only one 
facet of psychopathic traits is driving the reduced attention to the eyes. Alternatively, different 
combinations of F1 and F2 trait levels may moderate effects of cueing on emotion recognition or 
physiological arousal. Looking at the interaction between F1 and F2 helps discern whether a specific 
facet confers an advantage during emotion recognition or protects the individual from poor emotional 
functioning when coupled with the other. Experiment 1 aimed to tackle this research gap, as well as affirm 




CHAPTER 2: EXPERIMENT 1 
We used an emotion recognition task during continuous recording of physiological activity and 
tracking of eye movement to look at the relationship between psychopathic traits, empathy, and attention 
orienting. 
Aim 1. Assess if psychopathic traits were associated with cognitive and affective empathy deficits 
during free gaze and categorize emotional faces.  
A)  Were high levels of Factor 1 and/or Factor 2 psychopathic traits associated with poor emotion 
recognition accuracy and longer reaction times during an emotion recognition task? 
B) Did high levels of Factor 1 and/or Factor 2 psychopathic traits predict reduced attention to the eye 
region, specifically for fear?  
C)  Were high levels of F1 psychopathic traits associated with reduced arousal to emotional faces? 
Aim 2. Investigate if cueing to the eyes or the mouth affected the relationship between 
psychopathic traits and emotional and cognitive empathy. 
A)  As a function of increased fixation to the eye region, did those with high levels of F1 and/or F2 
psychopathic traits show increased accuracy for emotion recognition for fear, in particular?  
B)  Did cueing attention to the eye region increase arousal, specifically for those with high levels of F1 
psychopathic traits?  
Participants categorized five emotional expressions from a set of normed faces during free and 
cued gaze conditions. As a control, and to ensure that it is not simply cueing to any facial feature that 
improves accuracy and elevates arousal, but rather the eyes in particular, we included a mouth-cue 
condition (similar to Dadds et al., 2008). We expected that 1) increased levels of psychopathic traits (both 
F1 and F2) would be associated with reduced fixation to the eyes, poor emotion recognition accuracy, 
and that F1 specifically would be associated with reduced arousal during the free gaze condition, and 2) 
recognition accuracy and arousal would increase as a function of increased fixation to the eye region 
relative to the free gaze condition of emotional faces (particularly fear) in those with high levels of 
psychopathic traits, though such increases in arousal would be greater for individuals high on F1 levels of 
psychopathic traits.  Due to limited information about allocating attention to the mouth during emotion 
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recognition paradigms, there were no formal predictions about the effect of cueing to the mouth region on 
accuracy, reaction time, or measures of autonomic arousal. 
Method 
Participants 
In this study, 101 college students (71% female) from 18-25 years old (Mage = 20.35, SD = 1.97) 
were recruited from the Brooklyn College subject database and received course credit as compensation 
for participating. The sample was diverse (29% Caucasian, 30% Black, 15% Latinx, 17% Asian, 6% other, 
and 3% unknown) and the Institutional Review Board approved all procedures. Participants were eligible 
for the study if they had normal to corrected vision, had no history of neurological or psychiatric disease, 
and were not currently taking medication affecting the central nervous system. 
Materials and Procedure 
 Participants came to the lab and were consented by a trained research assistant who informed 
them that they would complete a series of questionnaires about personality traits and demographic 
information and perform an emotion recognition task during continuous physiological recording. The full 
procedure lasted approximately 90 minutes.  
Emotion recognition task. The emotion recognition task was created using Sensomotoric 
Instruments (SMI) Experiment Center and modeled after the University of New South Wales (UNSW) 





Facial Emotion task (Dadds et al., 2008, 2006). Happy, sad, angry, fearful, and neutral faces (females 
only; multiple ethnicities) from the NimStim image data set (Tottenham et al., 2009) were presented in two 
blocks: free gaze and cued gaze. The free gaze block had 25 trials (5 images per emotion) and the cued 
gaze block had 50 trials, (5 images per emotion for each cue condition – mouth and eyes). Stimuli were 
randomly sorted and then the same presentation order was used for all participants. The free gaze block 
always preceded the cued gaze block to control for the potential use of recognition strategies derived 
from the cued gaze condition. In each trial of block 1, participants freely viewed an emotional face for 2 
seconds and then identified the expression within 6 seconds by pressing the corresponding number on 
the keypad (the identification slide remained on screen for the full 6 seconds). At the onset of block 2, 
participants received instructions to attend to either the eyes or mouth of the emotional face, depending 
on a preceding cue-slide, which stated either “eyes” or “mouth” in the center of the screen. A 200-2100ms 
jittered intertrial interval period separated each trial. See Figure 1 for a schema of the experimental 
paradigm. 
Psychopathic Personality Inventory-Revised. The Psychopathic Personality Inventory-Revised 
(PPI-R; Lilienfeld & Widows, 2005) is a 154-item self-report evaluation designed to assess psychopathic 
traits in both typical and offender populations. Participants are asked to what extent certain statements 
reflect their personalities on a scale ranging from False, Mostly False, Mostly True, to True. Examples 
include “I am easily flustered in pressured situations,” “I look out for myself before I look out for anyone 
else,” and “Some people have gone out of their way to make my life difficult.” The scale measures 8 
different facets of psychopathy. Social influence, fearlessness, and stress immunity sum to create the 
Factor 1 (F1) subscale, while Machiavellian egocentricity, rebellious nonconformity, blame externalization, 
and carefree nonplanfulness sum to create the Factor 2 (F2) subscale. The total PPI-R score (which 
includes F1, F2, and Coldheartedness) has a max raw value of 524. The scale contains built-in reliability 
measures. Two participants scored above the normed clinical threshold for total psychopathy in a 
community sample (their scores were not outliers and were included in analyses). Cronbach’s alpha was 
.87, .89, and .88, for F1, F2, and total PPI-R score, respectively. The coldheartedness dimension is not 
subsumed into either F1, F2, or total PPI-R scales, though it correlated with all three. We used raw PPI-R 
values because t-score conversion was unavailable for this study. 
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Demographic measures. We collected age, gender, and undergraduate grade point average 
(GPA) in a short demographics survey. GPA served as a proxy for IQ. 
Psychophysiological Data Acquisition and Processing 
 Physiological data were collected continuously at a sampling rate of 1000Hz using a Biopac 
MP150 system (Biopac Systems Inc., CA). Research assistants attached Ag-AgCl skin conductance 
sensors to the distal phalanges of the pointer and middle fingers of the non-dominant hand of participants 
and secured the sensors with medical tape for the recording of EDA. Two pre-gelled Ag-AgCl disposable 
electrodes placed at a modified Lead II configuration continuously collected electrocardiography (ECG). 
Both ECG and EDA were analyzed offline using AcqKnowledge 4.2 Software (Biopac Systems Inc., CA). 
The EDA waveform was sampled at a rate of 200Hz using a low pass filter. An event-related skin 
conductance response (SCR) was defined as the change in amplitude from baseline to peak of a 
response whose rise began within 1-4s post stimulus onset. The ECG waveform was bandpass filtered 
from 1-35Hz and corrected for artifacts and misplaced beats. Mean heart rate (HR) was measured in 
beats per minute by taking the average BPM within 0-8s post stimulus onset.  
Eye Gaze Data Acquisition and Processing 
During the emotion recognition task, participants sat in front of the stimulus presentation 
computer (1920 x 1080 pixels), 60-70cm from the screen. A SMI iViewX-Red eye tracker recorded 
binocular eye movements. Sampling rate was 60Hz for approximately two-thirds of the participants and 
30Hz for the other third. All participants underwent a 5-point automatic calibration procedure. Eye tracking 
data were analyzed offline using SMI BeGaze 3.6 software. Fixation detection parameters were set at a 
minimum duration of 80ms with dispersion thresholds of 2.0° at 60cm and 3.0° at 80cm. Rectangular 
areas of interest (AOIs) were drawn around the eye and mouth regions of each image. The AOI for the 
eye region extended vertically from mid-nose to just above the eyebrows and horizontally from temple to 
temple. The AOI for the mouth region was drawn vertically from just below the bottom lip to slightly above 
the upper lip and horizontally from corner to corner of the mouth. We collected pupil diameter information 
as a potential exploratory variable for participants whose task was sampled at 60Hz (pupil diameter 
information was unavailable at a sample rate of 30Hz). However, upon inspection, we found that pupil 
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diameter change tracked the luminance of the stimuli rather than genuine pupillary responses. Therefore, 
the data were discarded. 
Statistical Analysis 
 Pearson’s correlations assessed the relationships between psychopathy (total and factor scores) 
with behavioral (accuracy and reaction time), physiological (SCR and HR), and eye-tracking measures 
during the free gaze conditions. In order to examine the effects of F1 and F2 psychopathic traits on 
performance during the free gaze condition, we conducted a series of multiple regression models. In each 
model, gender was entered at step 1 as a control variable. F1 and F2 scores were added to step 2, and 
step 3 contained the F1 X F2 interaction term. Dependent variables were accuracy, reaction time (RT), 
SCR, HR, fixation duration to the eye region, and fixation duration to the mouth region. We ran a total of 
30 regression models to account for each of the six measures across the five emotions. 
A series of four step hierarchical multiple regression models measured if the changes in fixation 
duration to either the eye region or the mouth region predicted changes in behavioral performance 
(accuracy and RT) or arousal (HR and SCR) and if these changes were affected by factor-specific 
psychopathic traits. Change scores (Δ) were calculated as the difference between the free gaze and the 
cued-gaze conditions of each respective measure, e.g. X2-X1, where X1 = free gaze values and X2 = 
cued gaze values. The corresponding free gaze dependent measure was entered at step 1 to control for 
baseline behavior/arousal (e.g. in a model whose outcome is ΔRT when cued to the eyes, the control 
measure was the RT value from the free gaze condition for the corresponding emotion). At step 2 we 
entered either change in fixation duration (ΔFix) to the eye region during the cued-eyes condition or 
change in fixation duration to the mouth region during the cued-mouth condition, F1, and F2.  F1 X F2, 
ΔFix X F1, and ΔFix X F2, were entered at step 3. The three-way interaction term – ΔFix X F1 X F2 – was 
entered stepwise into the model at step 4.  
Two-way and three-way interaction effects were probed using a simple slopes analysis (Dawson, 
2014; Dawson & Richter, 2006). This analysis evaluates the slope of the relationship between 
independent variable x and dependent variable y at varying levels of moderator z (usually -1 and +1 
standard deviations from the mean) and compares it to zero. It does not compare the slopes of y 
regressed on x at different levels of z to one another (Preacher, Curran, & Bauer, 2004). 
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Results 
Due to equipment malfunction, movement artifacts, and/or poor adherence to task instructions, 
skin conductance data of 20 participants was excluded from analysis. Participants scoring above the 
suggested threshold (Lilienfeld & Widows, 2005) on the inconsistent responding scale (IR15) were also 
excluded from further analyses (N=10). See Appendix: Table 12 for means and standard deviations of 
personality measures. 
Manipulation Check 
 Bar graphs (Figure 2) show means and standard error values for each dependent measure 
across the five emotions and three conditions (free gaze, cued-eyes, and cued-mouth). See Appendix: 
































































































































Figure 2. Clockwise from top left: accuracy, reaction time, skin conductance response, fixation duration to the mouth 






Though the manipulation successfully diverted attention towards the eye region during the cued-
eye condition (Figure 2E) and towards the mouth region during the cued-mouth condition (Figure 2F), 
accuracy rates did not improve relative to the free gaze condition. There was a main effect of cueing, 
F(2,200) = 61.680, p < .01, ηp2 = .381. Accuracy was best during the free gaze condition, followed by the 
cued-eyes condition, then the cued-mouth condition, F(2,99) = 87.684, p < .001. 
Free Gaze Condition 
Correlations. 
Total psychopathy score was moderately correlated with F1, r(91) = .687, p < .001, and strongly 
correlated with F2, r(91) = .790, p < .001. However, F1 and F2 were not correlated, r(91) = .124, p = .24. 
This affirms the divergent validity of each PPI-R subfactor within our sample. Remaining correlations 




Correlations between personality, behavioral, physiological, and eye-tracking variables during the free gaze condition. 
  F1 F2 PPI-R Total Acc RT SCR HR Fix to ER Fix to MR 
Happy          
Acc 0.028 -0.017 0.013 1 -0.173 0.128 -0.008 -0.093 0.047 
RT -0.020 0.177 0.119 -0.173 1 0.011 -0.076 0.133 -0.081 
SCR 0.204* -0.095 0.030 0.128 0.011 1 -0.073 0.002 -0.197 
HR 0.051 -0.182 -0.102 -0.008 -0.076 -0.073 1 -0.062 0.000 
Fix to ER -0.100 -0.183 -0.197 -0.093 0.133 0.002 -0.062 1 .216* 
Fix to MR 0.034 -0.052 -0.034 0.047 -0.081 -0.197 0.000 .216* 1 
Sad          
Acc 0.002 -0.161 -0.115 1 -.262** 0.188 -0.181 0.171 .233* 
RT 0.012 0.189 0.146 -.262** 1 0.060 0.133 -0.019 0.006 
SCR 0.064 0.188 0.154 0.188 0.060 1 -0.017 -0.015 0.031 
HR -0.007 -.213* -0.164 -0.181 0.133 -0.017 1 0.006 -0.074 
Fix to ER -0.130 -0.197 -.227* 0.171 -0.019 -0.015 0.006 1 0.116 
Fix to MR 0.051 -0.059 -0.021 .233* 0.006 0.031 -0.074 0.116 1 
Angry          
Acc 0.084 -0.150 -0.068 1 -0.081 0.006 .225* -0.027 .201* 
RT 0.046 .358** .291** -0.081 1 0.082 -0.112 0.107 -0.024 
SCR 0.090 -0.026 0.029 0.006 0.082 1 -0.079 0.202 -0.089 
HR 0.029 -0.189 -0.123 .225* -0.112 -0.079 1 -0.036 0.026 
Fix to ER -0.136 -0.185 -.210* -0.027 0.107 0.202 -0.036 1 0.092 
Fix to MR 0.110 -0.146 -0.045 .201* -0.024 -0.089 0.026 0.092 1 
Fearful          
Acc 0.016 0.069 0.018 1 -0.130 0.140 0.016 0.048 0.135 
RT .207* 0.180 .263* -0.130 1 0.022 -0.148 .254* -0.043 
SCR 0.052 0.154 0.129 0.140 0.022 1 -0.120 0.070 -0.036 
HR -0.005 -0.201 -0.153 0.016 -0.148 -0.120 1 -0.083 0.090 
Fix to ER -0.144 -.212* -.245* 0.048 .254* 0.070 -0.083 1 .223* 
Fix to MR -0.011 -0.199 -0.143 0.135 -0.043 -0.036 0.090 .223* 1 
Neutral          
Acc 0.032 -0.081 -0.050 1 -.506** -0.152 0.084 -0.076 0.178 
RT -0.064 0.136 0.045 -.506** 1 .221* -0.077 0.069 0.093 
SCR .249* 0.100 0.21 -0.152 .221* 1 0.024 -0.007 0.064 
HR 0.020 -0.169 -0.115 0.084 -0.077 0.024 1 0.053 0.051 
Fix to ER -0.041 -0.161 -0.137 -0.076 0.069 -0.007 0.053 1 .231* 
Fix to MR 0.119 -0.201 -0.093 0.178 0.093 0.064 0.051 .231* 1 
*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed). F1=Factor 1 
Psychopathy, F2=Factor 2 Psychopathy, PPI-R Total = PPI-R Psychopathy Score, Acc=Accuracy, RT=Reaction Time, 
SCR=Skin Conductance Response, HR=Heart Rate, Fix to ER=Fixation to Eye Region, Fix to ER=Fixation the Eye Region. 
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Multiple Regression Analyses 
Aim 1A. Are high levels of F1 and/or F2 psychopathic traits associated with impaired 
behavioral performance during the emotion recognition task (i.e. reduced recognition accuracy 
and increased reaction time)? 
Accuracy. 
F1, F2, and their interaction did not predict accuracy during the free gaze condition for any of the 
five emotions. 
RT. 
Angry. F1, F2, and their interaction explained a significant amount of variance in RT, F(3,86) = 
6.403, p < .05, R2 = .128, R2Adjusted = .108. Higher F2 was associated with longer RTs, β = .357, t(89) = 
3.549, p < .05. No other effects were significant. 
Fear. F1, F2, and their interaction explained a significant amount of variance in RT, F(3,86) = 
3.127, p < .05, R2 = .067, R2Adjusted = .046. F1 levels marginally predicted RT, β = .188, t(89) = 1.800, p = 
.075.  
 There were no other significant models for happy, sad, or neutral faces. 
Aim 1B. Do high levels of F1 and/or F2 psychopathic traits predict reduced attention to the 
eye region, specifically for fear? 
Fixation duration to the eye region. 
Sad. F1, F2, and their interaction explained a significant amount of the variance in fixation 
duration to the eye region, F(4,83) = 4.031, p < .05, R2 = .137,  R2Adjusted = .095. Specifically, the 
interaction of F1 and F2 psychopathic traits significantly predicted fixation duration to the eye region, β = 
.077, t(87) = 2.766, p < .01. Simple slopes analysis indicated that F2 trait levels were negatively 
associated with fixation duration to the eye region, but only for individuals with low F1 psychopathic traits, 
t(87) = -2.972, p < .01. F2 psychopathic traits were not associated with fixation duration to the eye region 
for those with high levels of F1 psychopathic traits (Figure 3). 
Neutral. F1, F2, and their interaction explained a marginally significant amount of variance in 
fixation duration to the eye region, F(4,83) = 1.790, p = .139, R2 = .079, R2Adjusted = .035. Specifically, the 
interaction of F1 and F2 predicted fixation duration to the eye region, β = .058, t(87) = 2.188, p < .05. 
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Simple slopes analysis showed that F2 traits negatively predicted fixation duration to the eye region, but 
only for those with low F1 traits, t(87) = -2.365, p < .05. F2 psychopathic traits were not associated with 
fixation duration to the eye region for those with high levels of F1 traits (Figure 4).  
No effects were significant for models with happy, fearful, or angry faces. 
Fixation duration to the mouth region. 
 F1, F2, and their interaction did not significantly predict fixation duration to the mouth region of 



































Figure 4. As F2 traits decreased, fixation to the eye region of sad faces increased, but only for individuals with low 


































Figure 3. As F2 traits increased, fixation to the eye region of neutral faces decreased, but only for individuals with low 
levels of F1 traits. 
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Aim 1C. Are high levels of F1 psychopathic traits associated with reduced arousal during 
presentation of emotional faces during free gaze periods? 
HR. 
F1, F2, and their interaction did not predict HR during the free gaze condition for any of the five 
emotions. 
SCR. 
Neutral. F1, F2, and their interaction explained a marginally significant amount of variance in 
SCRs to neutral faces, F(2,71) = 2.493, p = .090, R2 = .066, R2Adjusted = .039. Higher F1 levels were 
associated with larger SCRs, β = .239, t(73) = 2.057, p < .05.  
No other models for the remaining emotions were statistically significant. 
Hierarchical Regression Analyses 
Aim 2A. As a function of increased fixation to the eye region, do those with high F1 and/or 




 F1, F2, ΔFix to the eye region, and their interactions did not predict ΔAccuracy for any of the five 
emotions. Due to a ceiling effect for accuracy scores, we re-ran our analysis using logistic regressions 
(reported below RT results). 
ΔRT. 
Fear. F1, F2, ΔFix to the eye region, and their interactions explained a significant amount of 
variance in ΔRT to fearful faces, F(7,75) = 14.199, p < .001, R2 = .570, R2Adjusted = .530. The interaction of 
F1 and F2 predicted ΔRT for fearful faces, β = -.246, t(83) = -2.701, p < .01. Simple slopes analysis 
showed that as F1 traits increased, ΔRT decreased, but only for individuals with high levels of F2 
psychopathic traits, t(82) = -2.534, p < .05. F1 did not affect ΔRT for those with high levels of F2 traits. 
This interaction effect is illustrated in Figure 4. 
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F1, F2, ΔFix to the eye region, and their interactions did not predict ΔRT for happy, sad, angry, or 
neutral faces. 
Cued-mouth condition.  
ΔAccuracy. 
 F1, F2, ΔFix to the mouth region, and their interactions did not predict ΔAccuracy for any of the 
five emotions. Due to a ceiling effect for accuracy scores, we re-ran our analysis using logistic 
regressions (reported below). 
ΔRT. 
F1, F2, ΔFix to the eye region, and their interactions did not predict ΔRT for happy, sad, angry, 
fearful, or neutral faces. 
Logistic Regression Analyses 
 There was ceiling effect for accuracy rates during the free gaze condition; 96% was the median 
collapsed across all emotions. A key goal of this study was to investigate the extent to which cueing 
altered behavioral performance, namely accuracy, for individuals with high psychopathic tendencies. 
Because of this ceiling effect, we categorized participants into four groups based on changes in 
performance from free gaze to either the cued-eye or cued-mouth conditions. Group 1 consisted of 
participants whose emotion recognition accuracy rate was less than 100% in both free and cued 
conditions. Group 2 consisted of participants whose accuracy rate was below 100% in the free gaze 
Figure 5. Change in reaction time from the free gaze to the cued-eye condition showed that as F1 traits increased, 
































condition and improved to 100% in the cued gaze condition. Group 3 consisted of participants whose 
accuracy rates worsened from 100% during free gaze to less than 100% in the cued gaze condition. 
Those in group 4 scored 100% in both free and cued gaze conditions. Tables 2 and 3 show the 
breakdown of participants in each accuracy group. Of interest is the comparison between groups 2 and 3. 
Table 2. 
Groups based on accuracy change from free-gaze to cued-eye condition. 
 
Group (N) Happy Faces Sad Faces Angry Faces Fearful Faces Neutral Faces 
1 (accuracy consistently 
below 100%) 6 7 26 8 6 
2 (increase) 11 10 27 11 14 
3 (decrease) 9 37 21 6 16 
4 (accuracy rate 
consistently 100%) 65 37 17 66 55 
 
Table 3. 
Groups based on accuracy change from free-gaze to cued-mouth condition. 
 
 
Observational analysis. Table 2 shows that when cued to pay attention to the eye region of 
happy, angry and fearful faces, accuracy rates increased for a greater number of participants than 
decreased. However, accuracy rates decreased for more participants when cued to the eyes of sad 
faces. This suggests that sadness may be an emotion that benefits from holistic processing of facial 
features. When cued to pay attention to mouth region, more participants showed improved performance 
when categorizing happy and angry faces compared to those whose performance worsened. However, 
when cued to the mouth of sad, fearful, and neutral faces, accuracy rates decreased for more participants 
than increased. This suggests that directing attention away from the eyes for sad, fearful, and neutral 
Group (N) Happy Faces Sad Faces Angry Faces Fearful Faces Neutral Faces 
1 (accuracy consistently 
below 100%) 1 17 20 16 17 
2 (increase) 16 0 33 3 3 
3 (decrease) 2 72 7 40 22 
4 (accuracy rate 
consistently 100%) 72 2 31 32 49 
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expressions was detrimental to accurate identification, though for happy and angry faces had little effect 
and/or may be beneficial (see Table 3). 
Given variability in accuracy group size, we conducted a series of binomial and multinomial 
logistic regression models to evaluate the extent to which F1 or F2 psychopathy levels predicted the 
likelihood of belonging to one of the four accuracy groups (1 = low accuracy, 2 = improved accuracy, 3 = 
decreased accuracy, 4 = high accuracy). The logistic models compared pairs of accuracy groups within 
emotion and condition, and then a nominal model compared the four accuracy groups simultaneously. 
Performance change from free gaze to cued-eyes condition. 
Factor 1 psychopathy. 
No logistic or nominal models were significant for any of the emotions across conditions when F1 
was entered as a predictor of the likelihood of falling into one of the four accuracy groups. 
Factor 2 psychopathy. 
Angry. The multinomial regression model that predicted accuracy group categorization as a 
function of F2 psychopathic traits was significant, χ2(1) = 8.105, p = .036. The model correctly classified 
65.4% of cases in group 1 (consistently poor performance) and 66.7% of cases in group 2 (improved 
performance). Increased F2 psychopathic traits were associated with an increased likelihood of belonging 
to group 1. 
Fear. The logistic regression model that predicted whether belonging to either group 2 or 3 was a 
function of F2 psychopathic traits was marginally significant, χ2(1) = 3.719, p = .054. The model explained 
27.0% (Nagelkerke R2) of the variance and correctly classified 70.6% of cases. Increased F2 
psychopathic traits were associated with an increased likelihood of belonging to group 3 (decreased 
performance). 
No other logistic or nominal models were significant for any of the emotions across conditions 
when F1 was entered as a predictor of the likelihood of falling into one of the four accuracy groups. Nor 
were any logistic or nominal models significant when F2 was entered as a predictor of the likelihood of 
falling into an accuracy group that evaluated change from free gaze condition to the cued-mouth 
condition. In summary, cueing to the eyes did not improve accuracy for recognizing angry and fear faces 
among individuals with higher levels of F2. 
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Aim 2B. Will increased fixation to the eye region (or mouth region) increase arousal 
relative to the free gaze condition, especially for those with high levels of F1 psychopathic traits? 
Cued-eyes condition. 
  ΔHR. 
Angry. F1, F2, ΔFix to the eye region, and their interactions explained a significant amount of 
variance in ΔHR for angry faces, F(8,76) = 3.076, p < .01, R2 = .245, R2Adjusted = .165. There was a three-
way interaction between F1, F2, and ΔFix to the eye region, β = -1.045E-5, t(84) = -2.820, p < .01. To 
probe the three-way interaction, we used the simple slopes approach of Dawson and Richter (2006), 
which looks at the effect of an independent variable, X, on an outcome variable, Y, as moderated by both 
W and Z (Dawson & Richter, 2006). The data is plotted along high and low values of X with four slopes 
representative of high and low points of the moderator variables; e.g. Low W-Low Z, High W-Low Z, Low 
W-High Z, High Z-High W. Using the plot template provided by Dawson (2015), we plotted the moderating 
effect of F2 traits and F1 traits on fixation duration to the eye region in predicting ΔHR (see Figures 6 and 
7). As ΔFix to the eye region increased, ΔHR decreased for participants with high F1 and high F2 traits 
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(1) High Factor 1, High Factor 2
(2) High Factor 1, Low Factor 2
(3) Low Factor 1, High Factor 2
(4) Low Factor 1, Low Factor 2
Figure 6. Three-way interaction between fixation to the eyes, F1, and F2 psychopathic traits. ΔHR increased for 
participants with low F1 / high F2 compared to participants with high F1 / high F2 whose ΔHR decreased, t(84) = -
2.890, p < .01. Similarly, compared to participants with low F1 / high F2 traits whose ΔHR increased, participants 
with low F1 / low F2 levels experienced a decrease in ΔHR as a result of increased attention to the eye region of 
angry faces t(84) = 2.541, p < .05. 
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Table 4. 
Paired comparisons of slopes from the three-way interaction plotted in Figure 6. 
Pair of slopes t-value p-value 
(1) and (2) -1.836 0.070† 
(1) and (3) -2.890 0.005** 
(1) and (4) 0.563 0.575 
(2) and (3) -0.672 0.504 
(2) and (4) 1.938 0.056† 
(3) and (4) 2.541 0.013* 
 
the eye region increased, ΔHR increased for participants with low levels of F1 and high levels of F2 
relative to participants with low F1 and low F2 psychopathic traits for whom ΔHR decreased. 
There were no significant main effects or interaction effects for happy, sad, or fearful expressions. 
ΔSCR. 
 F1, F2, and ΔFix to the eye region did not affect ΔSCR to happy, sad, angry, or fearful emotions. 
Cued-mouth condition. 
ΔHR. 
Sad. F1, F2, ΔFix to the mouth region, and their interactions explained a significant amount of 
variance in ΔHR for sad faces, F(8,79) = 4.108, p < .001, R2 = .294, R2Adjusted = .222. There was a three-
way interaction between F1, F2, and ΔFix to the eye region, β = -3.573E-6, t(87) = -2.165, p < .05. As 
ΔFix to the mouth region increased, ΔHR increased for participants with high levels of F1 and low levels 









































Low ΔFix to eye region
High ΔFix to eye region
* *
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of F2, compared to 1) participants with high levels of both F1 and F2 whose ΔHR decreased, t(87) = -
2.717, p < .01, participants with low F1 and high F2 traits whose ΔHR did not change as a function of 
cueing to the mouth region, t(87) = 2.211, p < .05, and 3) participants with low F1 and low F2 trait levels 
whose ΔHR also decreased as ΔFix to the mouth region increased, t(87) = 2.926, p < .01. 
Table 5. 











slopes t-value p-value 
(1) and (2) -2.717 0.008** 
(1) and (3) -1.05 0.297 
(1) and (4) -0.11 0.913 
(2) and (3) 2.211 0.030* 
(2) and (4) 2.926 0.004** 
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(1) High Factor 1, High Factor 2
(2) High Factor 1, Low Factor 2
(3) Low Factor 1, High Factor 2
(4) Low Factor 1, Low Factor 2
Figure 8. Three-way interaction between fixation duration to the mouth region, F1, and F2 traits. Participants with high 
levels of F1 traits and low levels of F2 traits showed an increase in heart rate change to sad faces when cued to the 
mouth. Increased fixation to the mouth region did not affect ΔHR to sad faces for all other participants. 
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Fear. Main effects of F1, F2, ΔFix to mouth region, and their interactions explained a significant 
amount of variance in ΔHR to fearful faces, F(6,80) = 2.780, p = .017, R2 = .173, R2Adjusted = .110, 
specifically, the interaction of ΔFix to the mouth region and F2 was significant, β = -.320, t(86) = -2.925, p 
= .004. Simple slopes analysis revealed that ΔFix to the mouth region was associated with increased 








































Low ΔFix to mouth region
High ΔFix to mouth region
* **
Figure 9. Bar graph depicting paired comparisons of high and low groups to illustrate the three-way interaction from 
Figure 8. Participants with high levels of F1 traits and low levels of F2 traits showed an increase in ΔHR to sad faces 
when cued to the mouth, whereas increased attention to the mouth region did not affect ΔHR for the remaining 
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Figure 10. Change in heart rate (ΔHR) from the free gaze to the cued-mouth condition. Increased attention to the 
mouth region of fearful faces predicted increased change in heart rate, but only for those with low levels of F2 traits. 
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There were no significant main effects or interaction effects for happy, angry, or neutral emotions. 
ΔSCR. 
F1, F2, and ΔFix to the mouth region did not affect ΔSCR to happy, sad, angry, fearful, or neutral 
faces. 
Table 6. 
Key findings from Experiment 1. 
Aim 1  
 A) No evidence of emotion recognition deficits 
 B) Reduced fixation to the eyes was associated with high levels of F2 traits for negative emotions (partial support for attention-to-the-eyes hypothesis) 
 C) No evidence of hypoarousal associated with F1 psychopathic traits 
Aim 2  
 A) Cueing hampered emotion recognition for those with high levels of F2 psychopathic traits 
 B) Inconsistent arousal findings during cueing conditions 
 
Discussion 
Preliminary findings partially supported the “attention-to-the-eyes” hypothesis. During the free 
gaze condition, simple bivariate correlations affirmed that F2 traits and PPI-R total psychopathy score 
correlated negatively with fixation duration to the eye region of fearful faces. Total psychopathy score also 
negatively correlated with fixation to the eyes of sad and angry faces. This finding supports recent 
research in a similar sample that used the PPI-R which showed high F2 psychopathic traits were related 
to reduced shifting of attention towards the eyes of emotional faces (Boll & Gamer, 2016). For sad faces, 
there was an interaction between F1 and F2 such that as F2 traits decreased, participants with low levels 
of F1 directed more attention the eyes during the free gaze condition. F2 traits did not affect fixation to the 
eyes for those with high levels of F1; their fixation to the eyes remained low. For neutral faces, increased 
levels of F2 were associated with less attention to the eye region, but for only those with low F1. As with 
sad faces, F2 trait levels did not affect fixation to the eye region for participants with high levels of F1 
traits. Overall, individuals low on both factors of psychopathy tended to fixate longer to the eye region of 
neutral and sad faces during the free gaze condition, which supports evidence that typical individuals 
orient to the eyes to make social judgments (Friesen & Kingstone, 1998; Laidlaw, Risko, & Kingstone, 
2012). 
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F2 traits were significantly positively correlated with RT for fearful faces. Correlations also 
showed F2 levels positively predicted reaction time for angry faces, meaning it took longer (i.e. was more 
difficult) to identify angry faces for participants. Regression analyses from the free gaze condition similarly 
showed that F2 levels positively predicted reaction time to angry faces, while F1 levels positively 
predicted reaction time to fearful faces. This latter finding is similar to that of a prior study that found non-
offenders with high levels of primary psychopathy (similar to high levels of F1) made fewer fixations to the 
eyes, which they interpreted as impaired fearful face processing (Gillespie, Mitchell, Satherley, Beech, & 
Rotshtein, 2015). However, like our findings, psychopathic traits were not related to accuracy, ergo 
reduced fixation to the eyes had no bearing on successful emotion recognition in an adult community 
sample. A recent study in children with CD aged 13-18 similarly found that eye fixation patterns to 
emotional faces added little variance in a model predicting emotion recognition accuracy (Martin-Key, 
Graf, Adams, & Fairchild, 2017).  
There was some correlational evidence of a relationship between psychopathic traits and arousal 
during free gaze: high F1 was related to increased skin conductance responses for happy and neutral 
faces. Further regression analyses with F1, F2, and their interaction corroborated these findings for 
neutral faces. This finding ran counter to expectations, however. We hypothesized that F1 traits would be 
related to blunted autonomic responding to emotional faces during the free gaze condition given previous 
findings in the neuroscience literature (Benning, Patrick, & Iacono, 2005; Casey et al., 2013; Decety et al., 
2013; Vanman et al., 2003). However, closer examination of prior literature reveals a scarcity of studies 
that look at explicit emotion recognition and sympathetic autonomic arousal in the context of psychopathic 
traits in nonincarcerated populations. In a community sample, F1 traits may be related to increased 
autonomic reactivity when participants focus on the emotional content of a task, counter to expectations. 
This arousal increase could offer a social advantage, particularly when coupled with the charisma and 
manipulative characteristics of F1 psychopathic traits (Lilienfeld et al., 2012; Ribeiro da Silva, Rijo, & 
Salekin, 2015). 
Counter to the attention-to-the-eyes hypothesis, when we cued participants to attend to the eyes, 
accuracy decreased from the free gaze to the cued-eye condition for those with F2 psychopathic traits 
(though not F1). Logistic regression models showed that from free gaze to the cued-eyes condition, 
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having the high levels of F2 was consistently disadvantageous. Rather than help behavioral performance, 
cueing to the eyes weakened emotion recognition for adults with high levels of F2 psychopathic traits. Our 
reaction time finding provided additional support for this conclusion (Figure 3), as it showed that when 
cued to the eyes, participants with high levels of F2 traits and low levels of F1 traits saw an increase in 
their reaction time to identify fearful faces. Viewed in another manner, high F1 traits may have buffered 
against performance-related deficits in individuals with high levels of F2 traits. 
The attention-to-the-eyes hypothesis was formulated using evidence from developmental 
populations of early to middle childhood (Dadds et al., 2012, 2008, 2006). It is plausible that as children 
with psychopathic traits age, they develop alternative, compensatory mechanisms for assessing emotions 
using other social cues. Therefore, cueing adults with high levels of psychopathic traits to attend to the 
eyes would logically interfere with their emotion recognition capacity. Another interpretation is that cueing 
to specific features impaired performance on the emotion recognition task because it reduced holistic 
processing of faces (Richler, Tanaka, Brown, & Gauthier, 2008). However, were that the case, deficits in 
recognition would be distributed uniformly across participants, and our logistic regressions showed that 
accuracy deficits were specific to those with high levels of F2 psychopathic traits. 
There were two three-way interactions involving change in heart rate as a function of cueing (both 
to the eyes and the mouth) of angry faces. As the amount of attention allocated to the eye region of angry 
faces increased, participants with low F1 and high F2 levels traits saw an increase in their heart rate 
change. Interestingly, the converse was true as well: participants with high F1 and low F2 trait levels also 
showed increased heart rate change. Heart rate change for those with high-high or low-low combinations 
of F1 and F2 traits either decreased or remained stagnant as attention to the eye region increased. Our 
second three-way interaction yielded a comparable pattern of results. Like the first three-way interaction, 
participants with high F1 / high F2 and low F1 / low F2 saw no change or a decrease in their heart rate as 
attention to the mouth of sad faces increased. Notably, as the change in fixation duration to the mouth 
region of sad faces increased relative to the free gaze condition, heart rate change also increased, 
though only for participants with high F1 and low F2 traits. Again, we see evidence that participants with 
high levels of F1 traits show heightened levels of autonomic arousal when evaluating emotional content, 
this time, in response to the cueing condition. This furthers the idea that high levels of F1 traits in the 
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general population may be advantageous; they engender an increased emotional reaction to a 
confederate in distress which they can use to guide their behavior (prosocial or otherwise) in subsequent 
interactions. 
The objective of Experiment 1 was to examine whether social deficits associated with 
psychopathic traits were the result of attention-based issues that impaired both cognitive (emotion 
recognition) and emotional (arousal) empathy using a mixed block/event-related design.  A significant 
limitation of this study was the ceiling effect for accuracy ratings. That is, expressions across all emotions 
were categorized with near perfect accuracy (96% median) in the free gaze condition. Without variability 
of accuracy rates, it was not possible to evaluate if attentional cueing improved emotion recognition for 
those with high levels of psychopathic traits (though reaction time and accuracy data suggested it did not) 
and affected autonomic arousal. In a nonclinical population, stimuli may have to be more ambiguous to 
tease out individual differences in arousal levels to specific expressions.  
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CHAPTER 3: EXPERIMENT 2 
To address the limitations of Experiment 1, we conducted a second experiment, updated with 
several methodological changes described below. We aimed to replicate our unique findings – namely, 
that although F2 psychopathic traits were associated with reduced attention to the eye region of 
emotional faces, cueing interfered with emotion recognition. Additionally, we hoped to confirm our earlier 
findings that shifting attention to specific facial cues increased heart rate specifically for those with high 
F1 traits and low F2 traits.  
For study 2, images of males and females of varying ethnicities from the NimStim data set 
(Tottenham et al., 2009) were morphed using the program Psychomorph (Sutherland, 2015) to create a 
more diverse array of emotional expressions 
(Cuve & Gao, in prep) (Figure 2). This change was 
to better capture nuances in emotion recognition 
accuracy in a nonclinical population with low base-
rates of psychopathy. In addition, we removed 
neutral faces from the stimuli set. Previous 
neuroimaging work showed that neutral faces 
under certain contexts were processed similarly to 
negative faces (Lee, Kang, Park, Kim, & An, 2008). Another study found that neutral may not really be 
‘neutral’; a computer classifier identified neutral faces at a level of 90% while human participants only 
achieved a score of 59% on the same set of 100 faces (Lewinski, 2015). We piloted a subset of the 
morphed stimuli (ranging from 30%-70% morphed) to verify that emotion identification did not reach 
ceiling rates. Pilot performance (N=6) for accuracy was approximately 65% across all emotions. In 
addition, in Experiment 1, poor luminance controls prohibited the collection of usable pupil diameter data. 
To minimize the influence of light on pupil size in Experiment 2, we presented a scrambled image of the 
subsequent face for 400ms just prior to stimulus onset, allowing participants to acclimate to the visual 
properties of the image. Pupil diameter information was collected but used only in exploratory analyses. 
The structure of the Emotion Recognition Task in Experiment 2 remained the same as that used 
in Experiment 1, though updates to our aims and hypotheses were formulated with our previous findings 
Figure 11. Psychomorph (Sutherland, 2015) program 





Assess if psychopathic traits were associated with cognitive and affective empathy deficits during 
the categorization of emotional faces during free gaze. We predicted that, 
A) During free-gaze viewing, individuals with high levels of F1 and/or F2 psychopathic traits would show 
decreased emotion recognition accuracy and/or increased reaction time for emotions conveyed 
through the eye region, specifically fear; 
B) High levels of F1 and/or F2 psychopathic traits would be associated with less attention to the eye 
region of fearful faces in particular; and 
C) Given historical evidence that psychopathic traits are related to lower arousal, F1 psychopathic traits 
would be associated with decreased SCR and HR across all emotional expressions during the free 
gaze block. 
Aim 2 
Investigate if cueing to the eyes or the mouth affected the relationship between psychopathic 
traits and emotional and cognitive empathy. Predictions were,  
A) Compared to the free gaze condition, increased fixation to the eye region when cued would increase 
accuracy rates and decrease reaction time (to fearful faces, specifically) for those with high levels of 
F1 and/or F2 psychopathic traits; 
B) Based on findings from Hedger et al. (2015), when cued to the eye region, arousal would increase 
due to increased fixation to a salient and threat-related stimulus. We did not predict that the arousal 
increase would be specific to a one psychopathy factor, given that our Experiment 1 findings showed 
that high F1 or high F2 traits, coupled with low F2 or high F1 traits, respectively, predicted increased 
arousal when cued to the eyes; 
C) When cued to the mouth region, accuracy would increase for happy faces. De Wit et al. (2008) 
previously found that in children, a greater percentage of time was spent looking at the mouth versus 
eyes of happy faces, though they did not assess if this related to emotion recognition accuracy (de 
Wit, Falck-Ytter, & von Hofsten, 2008). Few studies have examined whether accuracy increases 
when attention is allocated to the mouth, and if this is related to psychopathic traits. In our preliminary 
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findings, change in fixation to the mouth region, F1, F2, and their interactions did not explain any 
changes in accuracy or reaction time. However, this could have been a function of the accuracy 
ceiling effect. If cueing to the mouth in the modified paradigm does alter emotion recognition, this 
finding can help inform novel strategies to increase emotion recognition; and 
D) There were no formal predictions about the relative increase or decrease in arousal levels as a 
function of increased attention to the mouth region. Data from Experiment 1 showed that arousal 
(heart rate) increased for those with low levels of F2 psychopathic traits as a function of increased 
fixation time to the mouth region of fearful faces. In addition, for happy faces, both increased fixation 




 One hundred and twenty-two new Brooklyn College undergraduates participated in the study for 
either course credit or a $20 gift card. Participants ranged from 18-25 years old (65% female; Mage = 
19.20, SD = 1.68) and were ethnically diverse (27% Caucasian, 15% Black, 16% Latinx, 35% Asian, and 
5% other/unknown). Eligible participants had normal to corrected vision, no history of neurological or 
psychiatric disease, and were not taking medication affecting the central nervous system. 
Thirty-four participants completed an initial version of the Emotion Recognition task with a 
2000ms image presentation duration. Following a preliminary analysis showing accuracy rates nearing 
ceiling levels, image duration was reduced to 1000ms. Thirty participants completed the 1000ms version 
of the task, and we found that the duration modification successfully reduced accuracy rates and created 
a more normal distribution of scores. However, average accuracy for angry faces was relatively low, 
therefore we increased image duration to 1500ms for the next 6 participants to see if this would boost 
those scores. Examination of these 6 individuals revealed that rates remained comparable to the 1000ms 
version. Therefore, we proceeded with data collection using the 1000ms version and discarded the data 
collected from the 1500ms task. A total of 82 participants completed the 1000ms version of the task, and 
all planned analyses were performed using these participants.  
Materials and Procedure 
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Emotion Recognition Task. The Emotion Recognition task had the same structure as 
Experiment 1. The updated task was designed using SMI Experiment Center with E-Prime integration. 
Morphed happy, sad, fearful, and angry faces were presented in two blocks, free gaze and cued gaze. 
There were 33 stimuli (8-9 presentations of each facial expression) in the free gaze block and 60 stimuli 
(5-9 presentations of each facial expression per cueing condition) in the cued gaze block. Stimuli were 
randomized, and then the same presentation order was used for all participants. A scrambled image of 
each face preceded the target stimulus for 400ms. In block 1 (free gaze), participants freely viewed the 
stimulus on the screen and categorized the emotion they saw. A question slide (“What emotion did you 
see?”) with a list of the four possible emotions followed the presentation of each face and participants 
categorized the emotion by pressing the corresponding keypad number. In block 2 (cued gaze), a cueing 
slide with the word “eyes” or “mouth” preceded the image. The word “eyes” sat slightly towards the top of 
the screen, while the word “mouth” sat slightly towards the bottom of the screen. Participants were 
instructed at the onset of block 2 to focus their attention to the eyes or mouth of the face depending on 
the cue. Each trial in block 1 was 6200ms total; face stimuli presented for 1000ms and the question slide 
presented for 4000ms; the remaining time represented between-image fixation slides and the scrambled 
image. During the cued block, cue slides were presented for 800ms prior to image onset, resulting in 
7000ms trials. We applied an inter-trial interval jitter of 1900-2100ms. The task proceeded independent of 







Figure 12. Schema of the Emotion Recognition Task. A slide of the scrambled face appeared for 400ms prior to the 
onset of the emotional face. 
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Psychopathic traits. Psychopathy was measured using the Psychopathic Personality Inventory 
(PPI-R; Lilienfeld & Widows, 2005). Cronbach’s alpha was .87, .87, and .82, for F1, F2, and total PPI-R 
score, respectively. Two participants scored above the normed clinical threshold for total psychopathy in 
a community sample (their scores were not outliers and were included in analyses); i.e. greater than 95% 
of a standardized sample. We used t scores for PPI-R measures derived from normalized values 
(Lilienfeld & Widows, 2005).  
We collected an additional measure of psychopathic traits using The Triarchic Psychopathy 
Measure (TriPM; Patrick, 2010) to verify construct validity of the PPI-R and for use in exploratory 
analyses with performance and physiological measures. Cronbach’s alpha was .77, .82, and .86 for the 
disinhibition, boldness, and meanness subscales, respectively, and .86 for the TriPM total score. 
Demographic measures. We collected age, gender, and undergraduate grade point average 
(GPA) in a short demographics survey at the end of the questionnaire administration. GPA served as a 
proxy for IQ. 
Physiological Data Acquisition and Preprocessing 
Psychophysiological data (HR and SCR) was collected continuously during the emotion 
recognition task at 1000Hz using a BIOPAC MP150 system (Biopac Inc., CA). Subjects whose data was 
unsuitable were removed. All physiological data was analyzed offline with AcqKnowledge 4.2 software. A 
low pass filter at a sampling rate of 200 was applied to the EDA waveform. We analyzed SCRs using the 
AcqKnowledge event-related EDA analysis function and measured responses as the amplitude from 
baseline to peak whose rise began within 1-4s of stimulus-onset. We excluded SCR data from 
participants whose skin conductance levels during rest averaged < 2μs. We filtered the ECG waveform 
using a bandpass filter of 1Hz and 35Hz. All ECG intervals were visually inspected and corrected for false 
or undetected R-waves, movement artifacts, and ectopic beats. Mean heart rate (HR) was measured in 
beats per minute by taking the average rate over each trial duration, excluding the ITI (6200ms in block 1 
and 7000ms in block 2).  
Eye tracking Data Acquisition and Preprocessing 
Eye tracking data was collected using an SMI iView Red eye tracker, sampled binocularly at a 
rate of 60Hz with a 5-point calibration and validation procedure. Participants sat in front of a monitor 
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(1440 x 900 pixels), 60-70 cm away from the screen and were tested individually. Eye tracking data were 
analyzed offline using SMI BeGaze 3.6 software. Areas of interest were drawn around the eye region and 
mouth region using the same parameters established in Experiment 1. Fixation duration information from 
mouth and eye AOIs was extracted for all participants. Prior to gaze-data export, each trial was inspected 
for missing gaze information, so that trials with no gaze information were marked as null rather than 0. 
Pupil diameter information was exported for the right eye and analyzed in exploratory analyses.  
Statistical Analysis 
Data were analyzed using SPSS 25.0. We computed Pearson’s correlations between 
demographic measures (GPA, sex, and age), PPI-R factor scores, reaction time (RT), accuracy, fixation 
duration (ms) to the eye and mouth regions, HR, and SCR.   
Aim 1. We employed a series of individual multiple regression analyses to predict fixation to the 
eye region and mouth region, accuracy, RT, SCR, and HR for each emotion during block 1. We entered 
gender first as a control variable, then F1 and F2 psychopathy scores, and the F1 X F2 lastly as two-way 
interaction term. We ran 24 planned models to account for each of the six dependent measures across 
the four emotions. 
Aim 2. In order to examine if cueing affected performance and physiology, we calculated change 
scores from the free gaze to the cued gaze conditions, e.g. (X2-X1), where X1 represented free gaze 
values and X2 represented cued gaze values from either the cued-eyes or cued-mouth conditions. In a 
series of multiple hierarchical regression analyses, we evaluated the impact that the increase in fixation to 
the eyes or mouth from free gaze to cued gaze conditions had on accuracy, RT, SCR, and HR. The 
corresponding free gaze dependent measure was entered at step 1 to control for individual differences in 
arousal/behavior. Change in fixation duration (ΔFix) to the eye region or mouth region, F1, and F2 were 
entered at step 2.  F1 X F2, ΔFix X F1, and ΔFix X F2, were entered at step 3. The three-way interaction 
term – ΔFix X F1 X F2 – was entered stepwise into the model at step 4.  
All regression models controlled for age and gender. Simple slopes analyses were carried out to 
probe interaction effects as described in Chapter 2: Method. 
Results: Aim 1 
 Due to equipment malfunction, movement artifacts, and/or poor adherence to task instructions, 
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skin conductance data of nine participants and ECG data from three participants were excluded pairwise 
from analysis. We also omitted participants scoring above 44 (N=12) on the inconsistent responding scale 
of the PPI-R (IR40) from subsequent analyses (Lilienfeld & Widows, 2005). The complete sample 
consisted of 71 individuals. 
Manipulation Check 
 See Appendix: Table 12 for means and standard deviations of personality measures. Bar graphs 
(Figure 13) show means and standard error values for each dependent measure across the four emotions 
and three conditions (free gaze, cued-eyes, and cued-mouth). See Appendix: Table 14 for descriptive 
statistics of measures graphed in Figure 13.  
 
Figure 13. Clockwise from top left: accuracy, reaction time, skin conductance response, fixation duration to the mouth 






























































































































 During the free gaze condition, mean accuracy was highest for fearful faces (M = .94, SD = .08), 
followed by happy faces (M = .90, SD = .10), sad faces (M = .77, SD = .15), and angry faces (M = .61, SD 
= .22). Except for fear, accuracy rates during free gaze were normally distributed. Though the 
manipulation successfully diverted attention towards the eye region during the cued-eye condition (Figure 
13E), F(2,68) = 148.02, p < .001, ηp2 = .685. and towards the mouth region during the cued-mouth 
condition (Figure 13F), F(2,67) = 85.11, p < .001, ηp2 = .560, accuracy rates did not improve relative to the 
free gaze condition. There was a main effect of cueing on accuracy, F(2,68) = 5.933, p < .01, ηp2 = .080. 
Accuracy when cued to the eyes was no different from the free gaze condition, though cueing to the 
mouth yielded significantly worse accuracy rates than the free gaze condition, F(2,68) = 6.775, p = .002, 
ηp2 = .166.  





Correlations between personality, behavioral, physiological, and eye-tracking variables during the free gaze condition. 
PPI-R total score correlated with age, r(71) = -.286, p < .05, F1 score, r(71) = .625, p < .01 and 
F2 score, r(71) = .767, p < .01. F1 and F2 did not correlate, r(71) = .026, p = n.s., replicating the divergent 
validity of the two factor scores of the PPI-R, like Experiment 1. F2 was also correlated with SCR to both 
happy, r(64) = .265, p < .05, and fearful faces, r(64) = .320, p < .05. Gender was correlated with accuracy 
for both sad, r(70) = .454, p < .01, and angry faces r(70) = .255, p < .05, indicating that women 
outperformed men on the task for these two emotions. Age was correlated with accuracy for fearful faces, 
 Gender Age GPA PPI-R F1 F2 Acc RT HR SCR Fix to ER Fix to MR 
Happy             
Acc -0.131 0.011 -0.121 -0.093 -0.082 -0.033 1 -.382** -0.014 0.084 0.040 0.157 
RT 0.167 0.052 0.023 0.061 -0.014 0.057 -.382** 1 -0.115 -0.118 0.014 -0.118 
HR -0.181 -0.114 0.116 -0.042 0.065 -0.088 -0.014 -0.115 1 .297* 0.103 -0.090 
SCR 0.058 -0.056 0.009 0.112 -0.047 .265* 0.084 -0.118 .297* 1 -0.035 0.138 
Fix to ER -0.206 -0.166 0.131 0.110 0.054 0.085 0.040 0.014 0.103 -0.035 1 -.463** 
Fix to MR 0.144 0.183 -0.022 0.041 0.050 0.025 0.157 -0.118 -0.090 0.138 -.463** 1 
Sad             
Acc .454** -0.054 0.250 0.057 0.213 -0.069 1 -0.054 -0.153 -0.113 -0.063 -0.008 
RT 0.015 0.063 0.012 -0.105 -0.103 -0.069 -0.054 1 0.003 0.099 -.291* 0.012 
HR -0.207 -0.118 0.123 -0.062 0.063 -0.105 -0.153 0.003 1 -0.010 0.141 -0.145 
SCR 0.072 -0.114 0.165 0.161 0.048 0.189 -0.113 0.099 -0.010 1 0.100 -0.018 
Fix to ER -0.075 -0.219 0.202 -0.049 -0.063 -0.018 -0.063 -.291* 0.141 0.100 1 -.313** 
Fix to MR 0.030 0.199 0.092 0.159 0.203 0.057 -0.008 0.012 -0.145 -0.018 -.313** 1 
Fearful             
Acc 0.182 .245* 0.019 -0.104 -0.094 -0.036 1 -.346** 0.028 -0.059 0.016 0.096 
RT 0.064 0.018 -0.016 0.074 0.084 -0.024 -.346** 1 -0.149 -0.022 -0.022 -0.114 
HR -0.206 -0.116 0.123 -0.067 0.038 -0.100 0.028 -0.149 1 0.096 0.129 -0.035 
SCR 0.028 -0.106 0.137 0.171 -0.112 .320* -0.059 -0.022 0.096 1 0.022 -0.061 
Fix to ER 0.021 -0.130 0.205 0.119 0.065 0.082 0.016 -0.022 0.129 0.022 1 -.446** 
Fix to MR 0.038 0.214 0.064 0.099 0.169 0.010 0.096 -0.114 -0.035 -0.061 -.446** 1 
Angry             
Acc .255* -0.022 0.079 0.041 -0.003 0.096 1 -.377** -0.155 -0.047 0.183 -0.213 
RT -0.056 0.192 0.060 -0.018 0.036 -0.129 -.377** 1 -0.064 0.043 -0.044 0.160 
HR -0.204 -0.109 0.113 -0.064 0.039 -0.091 -0.155 -0.064 1 0.205 0.059 -0.169 
SCR 0.012 -0.073 0.177 -0.094 -0.170 0.011 -0.047 0.043 0.205 1 -0.080 -0.010 
Fix to ER 0.087 -0.170 0.189 0.200 0.093 0.135 0.183 -0.044 0.059 -0.080 1 -.333** 
Fix to MR 0.129 0.205 0.057 0.100 0.086 0.051 -0.213 0.160 -0.169 -0.010 -.333** 1 
*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed). F1=Factor 1 
Psychopathy, F2=Factor 2 Psychopathy, PPI-R=Total PPI-R Psychopathy Score, Acc=Accuracy, RT=Reaction Time, SCR=Skin 
Conductance Response, HR=Heart Rate, Fix to ER=Fixation to Eye Region, Fix to ER=Fixation the Eye Region. 
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r(70) = .245, p < .05. Remaining correlations are listed in Table 7. 
Multiple regression analysis 
Aim 1A. During free-gaze viewing, will individuals with high levels of F1 and/or F2 
psychopathic traits show decreased emotion recognition accuracy and/or increased reaction time, 
specifically for emotions conveyed through the eye region such as fear? 
Accuracy. 
Sad. F1, F2, and their interaction explained a significant amount of variance in accuracy, F(4,64) 
= 5.920, p < .05, R2 = .270, R2Adjusted = .224. Higher F1 was marginally associated with higher accuracy, β 
= .001, t(68) = 1.964, p = .054. 
No other emotions yielded significant models. 
RT. 
 F1, F2, and their interaction did not predict RT during the free gaze condition for any of the four 
emotions. 
Aim 1B. Are F1 and/or F2 psychopathic traits associated with less attention to the eye 
region of fearful faces in particular? 
Fixation to the eye region. 
Angry. The interaction between F1 and F2 predicted fixation duration to the eye region, though 
the overall model was not significant, F(5,62) = 1.569, p = n.s., R2 = .112, R2Adjusted = .041. The interaction 
between F1 and F2 predicted reduced attention to the eyes, β = -.287, t(67) = -2.158, p < .05. Simple 
slopes analysis revealed that as F1 traits increased, fixation to the eye region increased, but only for 
those low in F2 traits t(67) = 1.961, p = .054 (Figure 14).  
No other emotions yielded significant models for predicting fixation duration to the eye region. 
Fixation to the mouth region. 
Sad. F1, F2, and their interaction marginally predicted fixation duration to the mouth region, 
F(5,61) = 2.840, p < .05., R2 = .189, R2Adjusted = .122. The interaction between F1 and F2 predicted 
increased attention to the mouth area, β = .333, t(66) = 2.476, p < .05. Simple slopes analysis revealed 
that as F1 traits increased, so did fixation to the mouth region, but only for those with high levels of F2 
traits t(66) = 3.173, p < .01 (Figure 15). 
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Fear. F1, F2, and their interaction marginally predicted fixation duration to the mouth region, 
F(5,61) = 2.191, p = .067., R2 = .152, R2Adjusted = 083. The interaction between F1 and F2 predicted 
increased attention to the mouth area, β = .292, t(66) = 2.128, p < .05. Simple slopes analysis revealed 
that as F1 traits increased, so did fixation to the mouth region, but only for those with high levels of F2 
traits, t(66) = 2.693, p < .01 (Figure 16). 



































Figure 14. Increased levels of F1 psychopathic traits positively predicted fixation duration to the eye region of angry 
faces but only for those with low levels of F2 psychopathic traits. 
Figure 15. As F1 psychopathic traits increased, so did fixation duration to the mouth region of sad faces, but only for 






































Aim 1C. Are high levels of F1 psychopathic traits associated with decreased SCR and HR across 
all emotional expressions during the free gaze block? 
HR. 
 F1, F2, and their interaction did not predict HR during the free gaze condition for any of the four 
emotions. 
SCR. 
Fear. F1, F2, and their interaction marginally predicted SCR, F(4,58) = 1.684, p = n.s., R2 = .104, 
R2Adjusted = .042. Higher F2 trait levels were associated with higher SCRs, β = .003, t(62) = 2.241, p < .05. 
No other emotions yielded significant models. 
Table 8. 
Key findings from Experiment 2, Aim 1. 
Aim 1  
 A) No evidence of emotion recognition deficits 
 
B) No evidence of reduced attention to the eye region of fearful faces, nor any other emotional face. 
Rather, high levels of F1 psychopathic traits (with concurrent low levels of F2 traits) were related to 
increased attention to the eyes of angry faces 
 C) No evidence of hypoarousal associated with F1 psychopathic traits 
 
Discussion: Aim 1 
Our results did not support our first hypothesis: we found no evidence that psychopathic traits 
Figure 16. Increased levels of F1 psychopathic traits positively predicted fixation duration to the mouth region of 








































were associated with reduced accuracy for fearful faces, nor for any of the other emotions. There was 
also no relationship between reaction time and psychopathic traits. This finding conflicts with much of the 
established literature showing distinct fear processing impairments in incarcerated and community 
samples alike as a function of psychopathic traits (Dawel et al., 2012; Iria & Barbosa, 2009). There is 
evidence that emotion recognition is impaired during rapid presentation of fearful faces for adolescents 
with high psychopathic traits, although only when images were presented for 200ms and no longer 
(Vasconcellos et al., 2014). However, in our study, fear was the easiest emotion to identify across all 
participants, with near ceiling rates of accuracy, despite the variability in salience among images. 
Therefore, we were unable to tease out any relationship between accuracy for fear and psychopathic 
traits. There are other studies that failed to replicate the fear recognition deficit effect in different 
populations as well (e.g. Baskin-Sommers, Newman, Sathasivam, & Curtin, 2011; Glass & Newman, 
2006).  
Interestingly, there was a non-significant trend where high levels of F1 psychopathic traits 
positively predicted better accuracy for identifying sad faces. There is some support for existence of the 
“successful psychopath,” though not all researchers subscribe to this idea. Though there are multiple 
conceptualizations of successful psychopathy, some common characteristics include lower levels of self-
centered impulsivity (i.e. secondary psychopathic traits), competence, self-discipline, the ability to exploit  
others, and largely avoiding arrest and incarceration (Lilienfeld et al., 2015; Mullins-Sweatt, Glover, 
Derefinko, Miller, & Widiger, 2010). Being able to identify negative emotions like sadness and leverage 
that ability to one’s advantage would fit the profile of the successful psychopath, whose traits weigh more 
towards F1 than F2. Consistent with this idea, a study in Australian college students found a strong 
negative correlation between primary psychopathic traits (measured with the Levenson Self-Report 
Psychopathy scale) and empathic concern in both males and females, and a strong positive correlation 
between primary psychopathy and emotional manipulation (Grieve & Panebianco, 2013).  In addition, we 
found that GPA marginally correlated with F1 psychopathic traits (p = .11), which supports a prior study 
showing a positive relationship between PPI-F1 and enhanced executive functioning (Sellbom & Verona, 
2007). 
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 We did not find evidence that psychopathic traits (neither F1 nor F2) were associated with 
reduced attention to the eye region of emotional faces, particularly fearful faces. This was counter to our 
predictions for hypothesis 1B and the attention-to-the-eyes hypothesis. Although in Experiment 1, we 
found that high F2 traits were associated with reduced attention to the eyes of some emotional faces, the 
salience of the facial expressions and the 2000ms duration make it difficult to directly compare these eye-
tracking findings with Experiment 2. It is possible that individual differences in attention to the eyes 
become evident with more time spent processing the face (>1000ms). To address this possibility, we 
analyzed eye gaze data collected just before the onset of the Emotion Recognition task for an alternate 
study. During this period, participants viewed scrambled and unscrambled faces for 4000ms each. We 
scrambled images from the morphed NimStim data set (30-40% saliency) into 3x4 grids, and then drew 
AOIs around the facial features within each quadrant of the scrambled image (eyes, nose, mouth, and 
chin). The unscrambled faces were unmorphed neutral images from the NimStim set. We drew AOIs for 
the eyes and mouth regions of the neutral faces using the same criteria as for the images in the Emotion 
Recognition task. We calculated average fixation duration to the eyes and mouth areas of the scrambled 
and neutral images but found no relationships with F1, F2, or total psychopathy score. 
 Counter to expectations, high levels of F1 traits predicted increased fixation to the eye region of 
angry faces during the free gaze condition, but only for those with low levels of F2 traits.  This finding also 
lends potential support to the successful psychopath concept; it suggests that high F1 traits, in 
conjunction with low F2 traits, can be adaptive in that they orient attention to socially relevant features 
(Lilienfeld et al., 2015). Alternatively, more attention to the eyes might be necessary to compensate for 
difficulty understanding the emotion. Another interpretation of this finding is that as F1 traits decrease, so 
does attention to the eye region, but only in participants concurrently low in F2 traits. In conjunction with 
the null effects of psychopathic traits on recognition accuracy, it is possible that those with overall low 
levels of psychopathic traits need less information and less time to categorize anger. A third interpretation 
of the finding draws on the attentional bottleneck theory of psychopathy (Newman & Baskin-Sommers, 
2012). This theory proposes that early attentional selection is heightened in psychopathic individuals such 
that secondary information and/or environmental interference (often emotional in content) is ignored 
(Anderson, Steele, Maurer, Bernat, & Kiehl, 2015). This means that psychopaths fail to account for 
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affective information “while engaged in goal-directed behavior,” if such affective information is irrelevant to 
their goal at any given moment (Newman & Baskin-Sommers, 2012).  Newman and Baskin-Sommers 
(2012) find these effects most pronounced for those with PCL-R F1. Given that the goal of the Emotion 
Recognition task was explicitly emotional, the bottleneck theory would predict that those with high levels 
of F1 psychopathic traits would perform extremely well (though the absence of recognition deficits makes 
this assumption difficult to affirm). 
In addition, F1 traits predicted increased fixation duration to the mouth region of both sad and 
fearful faces, though only for participants with concurrently high levels of F2 traits. There was no 
relationship between F1 traits and fixation duration to the mouth for individuals with low levels of F2 traits. 
Thus, high levels of F2 traits may have driven attention away from the eye region; the attentional 
bottleneck theory predicts increased attentional focus to the task goal, however, which is explicitly 
emotional in this case. Therefore, attention to the mouth may have been amplified. However, there is no 
evidence in the current literature to corroborate this interpretation. 
 Hypothesis 1C was also not supported. There was no evidence that F1 traits were associated 
with blunted arousal during the free gaze condition as predicted. Alternatively, analysis of the 
physiological data showed that after controlling for age and gender, F2 psychopathic traits accounted for 
a significant amount of variance in the model predicting skin conductance response to fearful faces 
though the overall model was not significant. There is evidence in the literature of hyperreactivity 
associated with the antisocial facet of psychopathy in response to reward processing in a community 
sample (Buckholtz et al., 2010), social provocation in a violent offender sample (da Cunha-Bang et al., 
2017), as well as elevated amygdala activity in incarcerated offenders when attention was directly 
allocated to the emotional features of an image (Anderson et al., 2017). These findings align overall with 
the hyperreactivity and emotion dysregulation narrative associated with elevated F2 traits/secondary 
psychopathy (see Chapter 1). However, there is also evidence that counters our results; in female 
offenders, antisocial traits had a negative relationship with fear potentiated startle (Anton, Baskin-
Sommers, Vitale, Curtin, & Newman, 2012). Given that we did not see a relationship between F2 trait 
levels and skin conductance in response to fearful faces in Experiment 1, we urge caution when 
interpreting these findings. 
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Results: Aim 2 
Hierarchical Regression Analyses 
Aim 2A. Does cueing to the eyes increase performance on the Emotion Recognition task 
for those with higher levels of F1 or F2 psychopathic traits? 
ΔAccuracy. 
F1, F2, and ΔFix to the eye region did not affect ΔAccuracy to happy, sad, angry, or fearful faces. 
ΔRT. 
F1, F2, and ΔFix to the eye region did not affect ΔRT to happy, sad, angry, or fearful faces.  
Aim 2B. Does cueing to the eyes increase physiological arousal for participants with high 
levels of F1 and/or F2 psychopathic traits? 
ΔHR. 
Fear. In a model including F1, F2, ΔFix to the eye region, and their interactions, the interaction of 
F1 and ΔFix to the eye region predicted ΔHR for fearful faces, β = 4.080E-1, t(68) = 2.062, p < .05, 
though the overall model was not significant, F(9,59) = 1.405, p = .207, R2 = .176, R2Adjusted = .051. Simple 
slopes analysis showed that increased ΔFix to the eye region marginally predicted decreased ΔHR, but 
only for individuals with low F1 traits, t(68) = -1.943, p = .061. The statistical significance of the interaction 
effect in conjunction with a marginally significant moderator effect suggests an additive cross-over 
interaction effect, whereby as ΔFix to the eye region increased, ΔHR increased for individuals with high 
F1 traits and decreased for those with low F1 traits (Figure 17). Cueing to the eyes did not affect heart 
rate for any other emotions. 
Cueing to the eyes did not affect change in heart rate for any other emotions. 
ΔSCR. 
Happy. F1, F2, ΔFix to the eye region, and their interactions explained a significant amount of 
variance in ΔSCR to happy faces, F(9,53) = 4.969, p < .001, R2 = .458, R2Adjusted = .366. The interaction of 
F2 and ΔFix to the eye region predicted ΔSCR for happy faces, β = 2.239E-5, t(62) = 3.251, p < .01. 
Simple slopes analysis showed that ΔSCR decreased as attention to the eyes increased relative to the 
free gaze condition, but only for individuals with low F2 traits, t(62) = -3.353, p < .01. Increased attention 
to the eye region did not affect ΔSCR for those with high levels of F2 traits (Figure 18).  
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No other emotions yielded significant models for predicting ΔSCR as a function of increased 
attention to the eye region. 
Aim 2C. Does cueing to the mouth increase performance on the Emotion Recognition task 
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Figure 17. Change in fixation (ΔFix) to the eye region of happy faces was related to a decrease in skin conductance 
change, but only for individuals with low levels of F2 traits. Change in skin conductance did not change as a 
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Figure 18. Change in fixation (ΔFix) to the eye region of fearful faces was marginally related to a decrease in heart 
rate change, but only for individuals with low levels of F1 traits. 
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F1, F2, and ΔFix to the mouth region did not affect ΔAccuracy to happy, sad, angry, or fearful 
faces. 
ΔRT. 
F1, F2, and ΔFix to the mouth region did not affect ΔRT to happy, sad, angry, or fearful faces. 
Aim 2D. Does cueing to the mouth affect physiological arousal as a function of 
psychopathic traits? 
ΔHR. 
No emotions yielded significant models for predicting ΔHR as a function of increased attention to 
the mouth region. 
ΔSCR. 
 Happy. F1, F2, ΔFix to the mouth region, and their interactions explained a significant amount of 
variance in ΔSCR to happy faces, F(6,55) = 7.850, p < .001, R2 = .461, R2Adjusted = .403. Specifically, F1 
psychopathic traits were negatively associated with change in SCR to happy faces when directed to focus 
on the mouth region, t(61) = -2.996, p < .01. 
 Sad. F1, F2, ΔFix to the mouth region, and their interactions explained a significant amount of 
variance in ΔSCR to sad faces, F(10,52) = 5.915, p < .001, R2 = .532, R2Adjusted = .442. There was a three-
way interaction between F1, F2, and ΔFix to the mouth region, β = 7.345E-7, t(62) = 2.354, p < .05. Using 
the template provided by Dawson (2015), we plotted the moderating effect of F1 traits on F2 traits on ΔFix 
to the mouth region. For participants with low levels of both F1 and F2 traits, ΔSCR significantly increased 
as ΔFix to the mouth region increased compared to participants with low levels of F1 and high levels of 
F2 traits, t(62) = -3.124, p < .01 (Figures 19 and 20). 
Angry. F1, F2, ΔFix to the mouth region, and their interactions explained a significant amount of 
variance in ΔSCR to angry faces, F(6,55) = 63.271, p < .001, R2 = .873, R2Adjusted = .860. Specifically, 
higher levels of F2 psychopathic traits were related to a greater change in SCR to angry faces when 
directed to focus on the mouth region, t(61) = 2.967, p < .01. 




Paired comparisons of slopes from the three-way interaction plotted in Figure 19. 
 
Pair of 
slopes t value p value 
 
(1) and (2) 0.197 0.845  
(1) and (3) 1.282 0.206  
(1) and (4) -1.397 0.168  
(2) and (3) 1.163 0.250  
(2) and (4) -1.706 0.094  
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(1) High Factor 1, High Factor 2
(2) High Factor 1, Low Factor 2
(3) Low Factor 1, High Factor 2
(4) Low Factor 1, Low Factor 2
Figure 19. The three-way interaction between F1 (Factor 1), F2 (Factor 2), and change in fixation duration to the 




Key findings from Experiment 2, Aim 2. 
 
Aim 2  
 A) Cueing did not affect emotion recognition as a function of psychopathic traits 
 B) As attention to the eyes of fearful faces increase during the cued condition relative to the free gaze condition, heart rate increased for individuals with high levels of F1 psychopathic traits. 
 
 
Discussion: Aim 2 
 Our findings did not support hypothesis 2A; specifically, we saw neither accuracy increase, nor 
reaction time decrease as a function of increased fixation to the eye region, F1, F2, and their interactions 
(nor did increased fixation to the mouth affect behavioral performance). However, as in Experiment 1, 
psychopathic traits were not related to accuracy during the free gaze condition, therefore there was little 
to no room for performance improvement as a function of cueing. Our findings paralleled those from a 
study by Glass and Newman (2006) in which male inmates with varying PCL-R scores performed an 
emotion recognition task (using happy, sad, angry, and fearful faces) with an attentional cueing 
manipulation (Glass & Newman, 2006). Specifically, in the first condition, a number (1-4) appeared prior 
to a set of four faces, and participants then identified the emotion of the subsequent face designated by 
Figure 20. Bar graph depicting paired comparisons of high and low groups to illustrate three-way interaction in Figure 
17. ΔSCR for participants with low levels of F1 and high levels of F2 (Figure 19, line 3) decreased significantly as 
attention to the mouth area of sad faces increased, compared to participants with low F1 and low F2 levels of 
psychopathic traits (Figure 19, line 4) whose ΔSCR increased as attention to the mouth area increased. There was 
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the number cue. In the second condition, an affective word appeared (e.g. sad) and participants identified 
which of the four faces matched that emotion. Accuracy rates were no different between high and low 
psychopathy groups in either condition. This finding adds supporting evidence to the attentional 
bottleneck theory; when the goal of the experimental paradigm is explicitly emotion-related, psychopathy-
related individual differences in performance dissipate (Glass & Newman, 2006; Newman & Baskin-
Sommers, 2012; Newman & R. Lorenz, 2003). 
 In support of hypothesis 2B, we did find that cueing to the eyes affected arousal (specifically heart 
rate change) to fearful faces as a function of psychopathic traits. The cross-over interaction effect 
between fixation duration and F1 psychopathy score showed that when the change in fixation from the 
free gaze to the cued-eyes condition was low, there was no significant difference in heart rate change 
between those with high levels and those with low levels of F1 traits. However, as fixation to the eyes 
increased relative to the free gaze condition, there was greater heart rate change for participants with 
high levels of F1 compared to those with low levels of F1. That this moderating effect was specific to F1 
traits but not F2 traits has support in the literature. Lilienfeld and colleagues (2015) reviewed a study in 
which high levels of fearless dominance (F1) were related to greater autonomic responsivity, specifically, 
increased heart rate change after an emotion manipulation (Ishikawa, Raine, Lencz, Bihrle, & Lacasse, 
2001; Lilienfeld et al., 2015).  
There is evidence that F1 traits are associated with overactivity in certain neural areas, as well. 
During an emotional face-matching task, researchers found enhanced activation in visual and prefrontal 
areas in psychopaths compared to control subjects, specifically associated with F1 traits (Contreras-
Rodríguez et al., 2014). Another neuroimaging study similarly found an association between F1 
psychopathic traits and increased activation in visual and prefrontal areas when explicitly cued to attend 
to emotion (Anderson et al., 2017). This increase in blood flow may have underscored a need for more 
resources to recognize emotions. Of interest is if and how this higher order brain activity might affect 
downstream heart rate. The neurovisceral integration model posits a functional relationship between the 
vagus nerve and prefrontal cortices towards effective emotion regulation (Thayer et al., 2009; Thayer & 
Lane, 2000). Though PNS input slows the heart, a withdrawal of the vagus nerve from the heart when 
confronted with a salient or threat-relevant stimulus would lead to an adaptive increase in heart rate. 
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Given our present findings and existing research implicating prefrontal activation in cardiac reactivity, we 
believe that overactivation of visual and prefrontal areas in participants with high levels of F1 traits was a 
mechanism involved in increasing heart rate during the cued condition. Why increased attention allocation 
to the eyes resulted in reduced heart rate change for participants with low F1 traits is less clear. By 
manipulating attention to one facial feature, we necessarily disrupted the holistic processing of the face; 
this was potentially detrimental to participants with low levels of psychopathic traits. 
 Cueing to the eye region affected skin conductance change for happy faces only. As the change 
in attention to the eye region increased, change in skin conductance response decreased for those with 
low levels of F1 traits. Given that happiness is conveyed largely through the mouth region, our findings 
that reallocating attention to the eyes decreased arousal levels is logical. Alternatively, when cued to the 
mouth region of happy faces, participants with low levels of F1 traits saw an appropriate increase in skin 
conductance. Fixation duration change had no effect on skin conductance arousal in participants with 
high F1 traits. These findings were partially consistent with our hypothesis for Aim 2D.  
While difficult to interpret, the three-way interaction between F1, F2, and fixation to the mouth 
region broadly revealed that for those with high levels of F1 traits (coupled with either high or low F2 
traits), the manipulation was ineffective at inducing a change in skin conductance levels. Alternatively, 
when participants had both low levels of F1 and F2, skin conductance response significantly increased, 
suggesting that low psychopathic individuals were physiologically responsive to the cued-mouth 
condition. For those with low F1 with high F2 trait levels, change in skin conductance response decreased 
as fixation to the mouth of sad faces increased. For angry faces, however, high levels of F2 traits 
predicted increased skin conductance change when cued to the mouth region. Compared to sadness, the 
mouth region can be particularly communicative during anger: corners of the mouth are creased, lips are 
tightened, or teeth are bared. These expressions signal threat and inform the viewer that the individual is 
in a state of physiological discomfort or arousal. Coupled with evidence from a prior study that found 
secondary (F2) psychopathic traits were related to negative affect (particularly hostility and irritability) in a 
similar college sample (Del Gaizo & Falkenbach, 2008), over-attending to mouth for an emotion like anger 
could result in hyperreactivity. An alternative thought is that participants were frustrated by instructions to 
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attend to a part of the face that did not necessarily help them perform in the task, which affected their 
arousal. 
Exploratory analyses 
Triarchic Personality Measure (TriPM) 
We analyzed participant data from the TriPM to verify construct validity of the PPI-R. Each PPI-R 
factor correlated strongly with its approximate TriPM equivalent; TriPM total score correlated with PPI-R 
total, r(71) = .742, p < .001, boldness with F1, r(71) = .776, p < .001, disinhibition with F2, r(71) = .770, p 
< .001, and meanness with coldheartedness, r(71) = .539, p < .001. We also explored the relationship 
between TriPM variables, specifically boldness, disinhibition, and their interaction with free gaze 
measures (physiological, eye-tracking, and behavioral) in a series of multiple regressions controlling for 
age and gender. Despite the strong relationships between TriPM scales and PPI-R factor scores, multiple 
regression models that included TriPM scores as predictors were unrelated to free gaze outcome 
measures. For this reason, we did not follow-up with further hierarchical regression analyses. 
Eye-Tracking Measures 
 We also examined alternate measures of eye-tracking, namely glance duration, entry time to the 
eye region, and pupil diameter. We calculated pupil diameter for each trial by subtracting the average 
diameter of the pupil during the first 10 samples of the image presentation (following the scrambled 
image) from the average diameter of last 10 samples of the image presentation for each trial. We adapted 
this approach from the guidelines in Mathôt, Fabius, Van Heusden, and Van der Stigchel (2018) for 
subtractive baseline correction. 
Correlations 
Neither glance duration nor entry time to the eye region or mouth region during the free gaze 
condition were correlated with F1, F2, or PPI-R total score for any of the four emotions. Pupil diameter 
during presentation of happy faces correlated positively with total PPI-R score, r(71) = .256, p < .05, and 
F1 score, r(71) = .340, p < .01. Pupil diameter during presentation of fearful faces also correlated 
positively with F1 score, r(71) = .269, p < .05, and was marginally associated with PPI-R total score, r(71) 
= .216, p = .70.  
Multiple Regression Analyses 
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Multiple regression analyses followed the structure from the Experiment 2 analysis plan. After 
controlling for age and gender, neither F1 nor F2 traits predicted entry time or glance duration to the eye 
region of emotional expressions during the free gaze condition. However, F1, F2, and their interaction 
predicted glance duration to the mouth region of sad and fearful faces, mirroring the findings of fixation 
duration from Experiment 2, Aim 1B. No other results were statistically significant. Given the null effects of 
entry time and the redundant effects of glance duration, we did not pursue hierarchical analyses involving 
these measures any further.  
Pupil diameter. 
 Happy. F1, F2, and their interaction predicted pupil diameter during the free gaze condition, 
F(4,66) = 2.379, p = .061., R2 = .126, R2Adjusted = .073. F1 positively predicted pupil diameter, β = .004, 
t(70) = 2.984, p < .01. 
 Fear.  F1, F2, and their interaction marginally predicted pupil diameter during the free gaze 
condition, F(4,66) = 1.477, p = n.s., R2 = .287, R2Adjusted = .082. F1 positively predicted pupil diameter, β = 
.003, t(70) = 2.324, p < .05. 
 Angry. F1, F2, and their interaction predicted pupil diameter during the free gaze condition, 
F(4,66) = 2.394, p = .059, R2 = .356, R2Adjusted = .127. F2 positively predicted pupil diameter when viewing 
angry faces, β = .003, t(70) = 2.079, p < .05. 
 There was no effect of psychopathic traits on pupil diameter during presentation of sad faces. 
Hierarchical Regression Analyses 
Fixation to the eye region. 
Δ Pupil diameter (PD). 
 Sad. F1, F2, ΔFix to the eye region, and their interactions explained a significant amount of 
variance in ΔPD to sad faces, F(9,59) = 4.055, p < .001, R2 = .382, R2Adjusted = .288. F2 was negatively 
associated with ΔPD, β = -.003, t(68) = -2.836, p < .01. There were two two-way interactions between F1 
and ΔFix to the eye region, β = -1.06E-5, t(68) = -2.286, p < .05, and F2 and ΔFix to the eye region, β = 
1.110E-5, t(68) = 1.997, p = .050. Simple slopes analysis showed that increased fixation duration to the 
eye region of sad faces was associated with an increase in pupil diameter, but only for individuals with 
low levels of F1 psychopathic traits, t(68) = 2.115, p < .05 (Figure 21). The simple slopes analysis probing 
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the two-way interaction between F2 psychopathic traits and ΔFix to the eye region showed that neither 
slope was significantly different from zero, indicating a cross-over interaction (Figure 22). 
There was no effect of F1, F2, ΔFix to the eye region, or their interactions on pupil diameter 
during presentation of happy, fearful, or angry faces. 
Fixation to the mouth region. 
ΔPD. 
 Fear. F1, F2, ΔFix to the mouth region, and their interactions explained a significant amount of 
variance in ΔPD to fearful faces, F(9,58) = 4.242, p < .001, R2 = .397, R2Adjusted = .303. There was a two-
way interaction between F1 and ΔFix to the mouth region, β = -1.209E-5, t(68) = -2.755, p < .01. Simple 
slopes analysis revealed that increased fixation duration to the mouth region of fearful faces was 
associated with an increased in pupil diameter, but only for individuals with low levels of F1 psychopathic 
traits, t(67) = 2.878, p < .01. There was no relationship between change in fixation duration and pupil 
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Figure 21. Increased fixation duration to the eye region of sad faces was associated with an increase in pupil 
diameter, but only for individuals with low levels of F1 psychopathic traits. 
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There was no effect of F1, F2, ΔFix to the mouth region, or their interactions on pupil diameter to 
happy, sad, or angry faces. 
Discussion: Exploratory analyses 
Though highly correlated with F1 and F2, TriPM boldness and disinhibition did not affect 
behavioral or physiological dependent measures. One probable reason for this finding is that boldness 
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Figure 22. The cross-over interaction effect of F2 traits and change in fixation duration to the eye region of sad 
faces. At low levels of F2, low change in fixation to the eye region is related to high change in pupil diameter; high 
F2 levels, low change in fixation to the eyes is related to low pupil diameter. As fixation change to the eyes 
increased, this difference decreased. 
p = .149 
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Figure 23. Increased fixation duration to the mouth region of fearful faces was associated with an increased in pupil 
diameter change, but only for individuals with low levels of F1 psychopathic traits. 
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and disinhibition collectively represent F2 traits (Miller & Lynam, 2012; Stanley, Wygant, & Sellbom, 
2013). However, we did not have enough power to use all three TriPM scales in a single model. 
Alternatively, some believe the boldness scale of the TriPM does not accurately capture the negative 
aspects of the affective-personality component of psychopathy in the same way that the PCL-R or PPI-R 
do (Miller & Lynam, 2015). Thus, critical and more practical features of fearless dominance that better 
predict adaptive behaviors are absent from the questionnaire. Moreover, operationalizing psychopathy in 
terms of personality theory ignores its “real-world consequence” (Miller & Lynam, 2015, p. 588). 
Some evidence from the psychopathy literature links triarchic measures of psychopathic traits to 
performance on emotion recognition tasks, however these studies are not comparable to ours. In one, 
experimenters used a paradigm in which participants had unlimited time to categorize emotions (Brislin et 
al., 2018). Another investigation yielded findings that were specific to emotions like distress (but not 
happiness, sadness, or fear) that were not tackled in this study (Dawel, Wright, Dumbleton, & McKone, 
2019). A third study used a sample of incarcerated offenders (Gillespie, Rotshtein, Beech, & Mitchell, 
2017). Regardless, neither the TriPM nor the PPI-R were used in Dadds, Fraser, Frost, and Hawes 
(2005) and Dadds et al. (2006), two studies that informed the attention-to-the-eyes hypothesis. Dadds 
and colleagues developed their hypothesis using a sample of children in middle childhood and measured 
callous-unemotional (CU) traits derived from the Antisocial Process Screening Device (Frick & Hare, 
2001). Though they significantly predict later antisocial behavior and psychopathy, CU traits measure 
characteristics that are meaningfully different than the F1 and F2 scales of the PPI-R. They capture a 
combination of Coldheartedness and F1-related behaviors but do not fully account for the antisocial facet 
of psychopathy, as many of those behaviors are specific to adults (Andershed et al., 2018; Dadds et al., 
2005; Frick, 2009).  
In our exploratory analyses, we tested the extent to which pupil diameter was an appropriate 
measure of arousal. Chapter 1 highlighted the ways in which pupil diameter differed from SCR and heart 
rate, though pupil diameter it was not included in any of our a priori hypotheses or aims because of its 
newness in the psychopathy literature. Methodologically, pupil diameter is a precarious measure because 
of the precise lighting settings necessary to make sure pupillary changes are driven by genuine arousal 
rather than luminance. One peer-reviewed study that examined the relationship between psychopathic 
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traits and pupil diameter used an incarcerated sample of male offenders, 83% of which had a personality 
disorder diagnosis (Burley, Gray, & Snowden, 2017). Researchers found that F1 PCL-R score specifically 
was associated with reduced pupil diameter to negative images (relative to neutral images). In this study, 
however, during free gaze conditions high levels of F1 traits predicted larger pupil diameter to happy and 
fearful faces. This paralleled our SCR findings for happy and neutral faces. Given that pupil diameter 
tracks attention orienting as well as arousal, this finding provides evidence that individuals with high F1 
traits either have enhanced autonomic reactivity, engage with tasks with more focus, or both (Lilienfeld et 
al., 2015). High levels of F2 traits predicted larger pupil diameter when viewing angry faces; however, 
there was no complementary arousal evidence from free gaze SCR or heart rate measures to angry 
faces, so this pupil diameter increase potentially reflected an orienting response to a salient, negative 
image. 
When we examined the effect of cueing to the eyes on pupil diameter, two two-way interactions 
emerged for sad faces. For participants with low levels of F1 traits, an increase in attention to the eyes 
relative to the free gaze condition predicted an increase in pupil diameter. For participants with low levels 
of F2 traits, however, pupil diameter trended negative, while those with high F2 traits saw an increase in 
pupil diameter when cued to the eyes. Cueing to the mouth region also affected pupil diameter in 
response to fearful faces; as change in fixation duration to the mouth increased, so did change in pupil 
diameter, but only for participants with low levels of F1 traits. However, the positive relationship between 
high F1 traits and pupil diameter during the free gaze condition may have meant that pupil diameter was 
already at ceiling levels, offering little room for further increases during the cueing condition. 
These exploratory findings support the use of pupil diameter as a complementary physiological 
measure of arousal, as it tapped into relationships between low F1 traits and cueing that neither SCR nor 
heart rate picked up. Overall, though, pupil diameter responses aligned more closely with SCRs, rather 
than heart rate, thus it seems likely that these responses reflected sympathetic nervous system activity 
rather than parasympathetic activity. In addition, there were relationships between F1 psychopathic traits 
and both positive (happy) and negative (fear) emotions, which supports prior research that argues pupil-
specific arousal, like SCRs, does not care about emotional valence (Bradley et al., 2008). However, the 
locus-coeruleus-norepinephrine system (LCN), which modulates pupil diameter (Larsen & Waters, 2018), 
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also plays a role in attention (Lin & Vartanian, 2018). Therefore, it remains possible that pupil diameter 
changes reflected orienting and enhanced attention, rather than arousal to specific emotions.    
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CHAPTER 4: PSYCHOPATHY TOTAL SCORE 
Knowing that cueing to the eye region (or mouth region) did not increase SCR or heart rate in 
participants with high levels of both F1 and F2 traits was valuable, though it did not support our 
hypothesis. The absence of reactivity when psychopathic traits were concurrently high (as opposed to 
when levels of only one trait were high) indicates that psychopathy is a construct that abides by the 
Aristotelian belief, “the totality is not, as it were, a mere heap, but the whole is something besides the 
parts” (Arist. Met IX.I, 1045a8–10). That is not to say that psychopathy is unidimensional, but that the 
components do not necessarily capture the whole construct.  
Rather than speculate, we reconducted multiple regression and hierarchical regression analyses 
for each experiment, substituting total PPI-R score for F1 and F2 subtypes to affirm that participants with 
high levels of both psychopathy factors, i.e. high total psychopathic traits, would not respond to the cueing 
manipulation. Multiple regression models mirrored the structure of those from Experiments 1 and 2: 
following Step 1 entry of control variables, PPI-R total score was entered alone in Step 2.  Hierarchical 
regression models similarly contained PPI-R total score in Step 2 along with the change score for fixation 




Multiple Regression Analysis 
Free gaze condition. 
PPI-R total score did not predict accuracy, RT, HR, or SCR during the free gaze condition for any 
of the five emotions. 
Fixation duration to the eye region. 
Sad. PPI-R Total predicted average fixation duration to the eye region during the free gaze 
condition, F(2,85) = 2.797, p = .067, R2 = .248, R2Adjusted = .062. PPI-R score negatively predicted average 
fixation duration to the eye region of sad faces, β = -.932, t(87) = -2.353, p < .05. 
Angry.  PPI-R Total predicted average fixation duration to the eye region during the free gaze 
condition, F(2,85) = 2.107, p = .128, R2 = .217, R2Adjusted = .047. PPI-R score negatively predicted average 
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fixation duration to the eye region of angry faces, β = -.916, t(87) = -2.049, p < .05. 
Fearful. PPI-R Total predicted average fixation duration to the eye region during the free gaze 
condition, F(2,85) = 2.720., p = 072, R2 = .245, R2Adjusted = .060. PPI-R score negatively predicted average 
fixation duration to the eye region of fearful faces, β = -.817, t(87) = -2.189, p < .05. 
 There was no effect of psychopathic traits on fixation to the eye region of happy or neutral faces. 
Fixation duration to the mouth region. 
PPI-R total score did not predict fixation to the mouth region during the free gaze condition for 
any of the five emotions. 
Hierarchical Regression Analysis 
Cued-eyes condition. 
ΔAccuracy. 
 Happy. PPI-R total and ΔFix to the eye region explained a significant amount of variance in 
ΔAccuracy to happy faces, F(4,79) = 12.011, p < .001, R2 = .615, R2Adjusted = .378. PPI-R total score 
negatively predicted ΔAccuracy when categorizing happy faces when cued to the eye region, t(83) = -
2.845, p < .05. 
Cueing to the eyes did not affect accuracy for any other emotions. 
ΔRT. 
Increased attention to the eye region and PPI-R total score did not predict ΔRT for any of the four 
emotions. 
ΔHR. 
Fear. PPI-R total, ΔFix to the eye region, and their interaction explained a significant amount of 
variance in ΔHR to fearful faces, F(5,78) = 3.00, p = .016, R2 = .401, R2Adjusted = .161. The interaction of 
PPI-R and ΔFix to the eye region predicted ΔHR for fearful faces, β = 7.144E-5, t(83) = 2.177, p < .05. 
Simple slopes analysis showed that increased ΔFix to the eye region predicted increased ΔHR, but only 
for individuals with high PPI-R total score, t(83) = 2.290, p < .05. Increased ΔFix to the eye region did not 




Increased attention to the eye region and PPI-R total score did not predict ΔSCR for any of the 
five emotions. 
Cued-mouth condition. 
Increased attention to the mouth region, PPI-R total score, and their interaction did not predict 
change scores for accuracy, RT, HR, or SCR across emotions. 
Experiment 2 
Multiple Regression Analysis 
Free gaze condition 
PPI-R total score did not predict accuracy, RT, HR, SCR, or fixation to the eyes during the free 
gaze condition for happy, sad, angry, or fearful faces. 
Sad. PPI-R Total marginally predicted average fixation duration to the mouth region during the 
free gaze condition, F(3,64) = 2.152, p = .102, R2 = .303, R2Adjusted = .092. PPI-R score positively predicted 
average fixation duration to the mouth region of sad faces, β = 3.141, t(67) = 1.883, p = .064. 
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Figure 24. Change in fixation (ΔFix) to the eye region of fearful faces was related to an increase in heart rate change, 
but only for individuals with high levels of PPI-R traits. 
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Increased attention to the eye region and PPI-R total score did not predict changes in accuracy 
for categorizing happy, sad, angry, or fearful faces. 
ΔRT. 
 Angry. PPI-R total and ΔFix to the eye region marginally explained a significant amount of 
variance in ΔRT to angry faces, F(5,63) = 2.289, p =.056, R2 = .392, R2Adjusted = .154. ΔFix to the eye 
region negatively predicted ΔRT to categorize angry faces when cued to the eye region, β = -.432, t(68) = 
-2.228, p < .05, meaning as attention to the eyes increased, participants grew more efficient at 
categorizing angry faces. 
ΔHR. 
Increased attention to the eye region and PPI-R total score did not predict ΔHR for any of the four 
emotions. 
ΔSCR. 
Happy. PPI-R total and ΔFix to the eye region explained a significant amount of variance in 
ΔSCR to happy faces, F(6,57) = 6.535, p < .001, R2 = .638, R2Adjusted = .408. PPI-R total score negatively 
predicted ΔSCR during the presentation of happy faces when cued to the eye region, β = -.004, t(63) = -
2.207, p < .05. There was also an interaction between ΔFix and PPI-R total score, β = 2.088E-5, t(63) = 
2.772, p < .01. Simple slopes analysis revealed that as ΔFix to the eye region increased, ΔSCR 
decreased, but only for participants with low levels of psychopathic traits, t(63) = -3.01, p < .01 (Figure 
25). 
Angry. PPI-R total and ΔFix to the eye region explained a significant amount of variance in ΔSCR 
to angry faces, F(5,57) = 33.697, p < .001, R2 = .864, R2Adjusted = .747. PPI-R total score marginally 
predicted ΔSCR to angry faces when cued to the eye region, β = .002, t(63) = 1.865, p = .067. 
Cueing to the eyes did not affect SCR for any other emotions. 
Cued-mouth condition. 
Increased attention to the mouth region and PPI-R total score did not predict change scores for 
accuracy, RT, or HR for any of the four emotions. 
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ΔSCR. 
Angry. PPI-R total and ΔFix to the mouth region explained a significant amount of variance in 
ΔSCR to angry faces, F(5,57) = 76.519, p < .001, R2 = .933, R2Adjusted = .870. PPI-R total score positively 
predicted ΔSCR to angry faces when cued to the mouth region, β = .002, t(63) = 2.326, p = .024. 
Cueing to the eyes did not affect ΔSCR for any other emotions. 
Discussion 
 Rerunning analyses using total PPI-R score yielded informative results. In Experiment 1, 
participants with a high PPI-R total score showed reduced attention to the eye region of sad, angry, and 
fearful faces, paralleling findings detailed in Chapter 2 (briefly, high levels of F2 traits predicted reduced 
fixation duration to the eyes of the same emotions when the participant had concurrently low levels of F1). 
Taken together, the original premise of the attention-to-the-eyes hypothesis held true with one addendum: 
individuals with high levels of psychopathic traits showed reduced orienting to the eye region, which was 
largely driven by higher levels of F2 traits. Results from Aim 1 of Experiment 2 showed that concurrently 
high levels of F1 and F2 also predicted increased fixation duration to the mouth region of sad faces; this 
finding also present for those with high total PPI-R score. 
 Despite findings that participants with high F1 / high F2 psychopathic traits did not show an 
increase in SCR or heart rate in Experiments 1 and 2 as a function of cueing, high total psychopathy 
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Figure 25. Two-way interaction between fixation duration to the eye region (ΔFix) and ΔSCR. ΔSCR decreased as 
fixation to the eyes increased for participants with low psychopathic traits (PPI-R Total). 
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duration to the eyes of fearful faces produced a greater heart rate change for participants with high PPI-R 
traits. There was no effect of cueing on participants with low PPI-R levels. This provides support for Aim 
2B and fulfilled one of the explicit goals of the experimental manipulation: to upregulate physiological 
activity via attending to a salient, threat-relevant stimulus. While not replicated in Experiment 1, in 
Experiment 2, a similar pattern of activation emerged for participants with high levels of F1 traits when 
increasing attention to the eyes of fearful faces. We believe increased heart rate change to fearful faces 
for participants with high PPI-R levels was driven principally by physiological and psychological 
mechanisms related to F1 traits. This conclusion, though speculative, has a theoretical basis in the 
literature (discussed in Chapter 3, Discussion: Aim 2). Studies show a relationship between F1 traits and 
heightened prefrontal activation during emotional tasks and a link between prefrontal area activation and 
heart rate activity during situations which require emotion regulation (Anderson et al., 2017; Thayer et al., 
2009). 
  While these results point to the possibility of an additive model of psychopathy, whereby 
mechanisms responsible for factor-specific differences are cumulative and can explain findings from the 
total score analysis, we do not think there is enough support from these two experiments alone to support 
that idea. A participant with a high PPI-R total score is not the same as an individual with high levels of 
both F1 and F2 traits because the distribution within the total score is not necessarily even across factors. 
Accordingly, the null arousal findings for participants with concurrently high F1 and F2 scores remain 
somewhat unexplained, though low power may have increased the likelihood of a false negative. 
Regardless, further research that directly compares the effects of total psychopathy score to the 
interactive effects of separate factor scores is necessary in an incarcerated sample that has inherently 




CHAPTER 5: GENERAL DISCUSSION 
Table 11. 
Key findings from Experiments 1 and 2. 
Aim 1  
 
A) There was no evidence that psychopathic traits predicted poor performance on the emotion 
recognition task (Experiments 1 and 2). 
 
B) We found partial support for the attention-to-the-eyes hypothesis There was evidence that 
psychopathic traits, specifically F2 traits, predicted reduced attention to the eye region of fearful 
faces. Total psychopathy score correlated with reduced fixation to the eyes of sad, angry, and 
fearful faces (Experiment 1). 
 
C) There was no evidence that psychopathic traits, specifically F1 traits, were associated with 
physiological hypoarousal (Experiments 1 and 2). 
Aim 2  
 A) Cueing hindered emotion recognition for those with high levels of F2 psychopathic traits (Experiment 1 only). 
 
B) Heart rate increased  
1. for individuals with high levels of F1 and low levels of F2 psychopathic traits when cued to 
the eyes of angry faces (Experiment 1). 
2. for individuals with high levels of F1 psychopathic traits when cued to the eyes of fearful 
faces (Experiment 2). 
 
 
I. Revisiting the attention-to-the-eyes hypothesis  
Experiments 1 and 2 provided a rich dataset from two different Brooklyn College samples on the 
interactions between psychopathic traits, attention orienting, and physiology. While certain findings were 
specific to only one of the two studies, there were notable similarities that collectively provided important 
information about psychopathic traits in a community sample. Both experiments showed that neither F1 
nor F2 traits had a relationship with impaired categorization of emotional expressions. We reduced the 
stimulus duration from 2000ms to 1000 to make the task more difficult but that still did not reveal an 
association between psychopathic traits in a college sample and emotion recognition accuracy. Dadds et 
al. (2008, 2006) formulated the attention-to-the-eyes hypothesis using a group of children approximately 
8-11 years old. Emotional faces in his task were presented for 2000ms. At a young age, 2000ms may be 
challenging for children with high levels of psychopathic traits to make an accurate assessment of 
emotional expressions without attentional modification. Per our results, however, the same limitations do 
not apply to adults. This harkens back to our discussion in Chapter 2 about the likelihood that over time, 
children with social-cognitive issues develop compensatory mechanisms to aid in emotion identification 
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such that as adults, their performance is no longer impaired. Though we screened participants for a 
history of neurological and psychiatric disease, we did not ask about developmental disorders during 
childhood, preventing us from examining this conclusion directly. 
Interestingly, using different presentation times differing by only 1000ms revealed fundamental 
differences in the way participants explored images. In Experiment 1, the correlation between fixation to 
the eyes and mouth was strong and positive for three of the five emotions, showing that attention to one 
area likely indicated a level of general attentiveness to the image overall. Eye gaze findings from 
Experiment 2, however, showed negative correlations between fixation duration to the mouth and eyes 
across all emotions. This means that attention was paid to one region of the face at the expense of the 
other. This information is valuable; under conditions in which rapid assessment of emotion content is 
necessary, individual differences in psychopathy levels do not differentiate eye fixation patterns. Given at 
least 2000ms to view a face, however, differences in attention to the eye region emerged for those with 
high levels of F2 psychopathic traits.  
 Chapter 2 reviewed mixed support for the attention-to-the-eyes hypothesis from Experiment 1. 
Cueing effectively hindered emotion recognition for participants with high levels of F2 psychopathic traits 
in Experiment 1, therefore we concluded that the attention-to-the-eyes hypothesis did not replicate in 
adults. Experiment 2 provided additional clarity regarding the relationship between attention and F2 traits. 
While F2 traits were not associated with reduced fixation to the eye region for any of the four emotions, 
when coupled with high levels of F1 traits, they were associated with increased fixation to the mouth 
region of sad and fearful faces, mirroring findings from Experiment 1. As mentioned in the Chapter 3 
discussion of Aim 1 findings, we believe the fixation to the mouth in these circumstances was motivated 
by high levels of F1 traits, which generally predicted elevated engagement with the Emotion Recognition 
task (as measured via accuracy, fixation, and arousal).  
Additionally, there was no evidence supporting an association between autonomic under-arousal 
and psychopathic traits during the free gaze condition. Rather, relationships between skin conductance 
response (sympathetic arousal) and psychopathic traits (F1 or F2) during the presentation of specific 
emotions were positive across both experiments. One exception was a negative correlation between F2 
traits and heart rate during presentation of sad faces during free gaze. However, in regression analyses, 
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after controlling for gender, psychopathic traits no longer predicted heart rate for sad faces. Experiment 2 
did not replicate the correlation between F2 traits and presentation of sad faces; rather, F2 traits 
correlated positively with SCR for happy and fearful expressions, further challenging the idea that low 
arousal is emblematic of psychopathic traits in a community sample. Extending these findings to the 
broader goals of the dissertation, we found no basic cognitive (emotion recognition accuracy) nor 
emotional empathy (low arousal) deficits for participants with high levels of psychopathic traits (F1 or F2 
traits) in our college sample. 
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II. Attention orienting and physiological activity 
A critical aim of this project was to clarify if (and how) one might increase affective resonance, a 
core component of emotional empathy, as reflected by upregulation of physiological activity. We did this 
by asking whether psychopathic traits affected the physiological processing of emotions when viewing 
emotional expressions and when attention was manipulated to specific facial features, and if this differed 
as a function of psychopathy factor level. This proved a complicated endeavor. During the free gaze 
condition in Experiment 1, only high levels of F1 traits affected skin conductance response, specifically for 
neutral faces (there was no effect on heart rate for any emotions). Given that we selected maximally 
expressive stimuli (according to NimStim ratings; (Tottenham et al., 2009) in Experiment 1, the absence 
of other arousal effects was not for lack of image salience. In Experiment 2, high levels of F2 traits 
predicted higher levels of SCR to fearful faces only, with no effects of F1 or F2 traits on heart rate for any 
emotions, either. However, the cueing condition brought to light patterns of arousal that were unique to 
different combinations of factor traits. In one example, participants with high levels of F2 traits (alone or 
coupled with low F1 levels) across both experiments exhibited stagnant arousal levels (SCR and heart 
rate measures) as a function of cueing, except when the target emotion was anger. When viewing angry 
faces, cueing to either the eye region or the mouth region yielded elevated heart rate (Experiment 1) or 
elevated SCR (Experiment 2), respectively. This heightened response to angry faces was also replicated 
in our exploratory analysis with pupil diameter. Several studies support these F2-specific findings, with 
many researchers attributing the tendency towards hyperreactivity in response to negative affect or 
provocation to executive functioning deficits (for a review, see Moreira, Azeredo, & Barbosa, 2019). 
Walters and DeLisi (2015) further extended this idea. While they found that moral disengagement and 
impulse control mediated the relationship between F2 traits and aggression/violence, a significant amount 
of variance in this relationship remained unexplained, suggesting some unique link to aggression in those 
with high levels of F2 traits beyond executive functioning. 
Across both studies, increasing attention to the specified cue region tended to either increase 
arousal levels (skin conductance response and mean heart rate) as a function of high F1 traits (either 
alone or coupled with low levels of F2 traits) or produce a null change in arousal, with only one exception 
to this pattern. An additional way to build upon evidence of a positive relationship between arousal and F1 
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traits would be to include a measure of heart rate deceleration, an alternative cardiac measure that taps 
into attention orienting and attention capture. Heart rate deceleration peaks at approximately 2 seconds 
post-stimulus onset, and prior studies showed that greater heart rate deceleration tended to correspond 
to the viewing of negative stimuli compared to positive and neutral stimuli (Bradley et al., 2008; Codispoti 
& De Cesarei, 2007; Kreibig, Wilhelm, Roth, & Gross, 2007). In a study of detained male juveniles, 
participants categorized as non-empathic showed blunted heart rate deceleration to a sad movie clip 
compared to empathic participants (Ruigh, Jansen, Vermeiren, & Popma, 2019). In future studies, a 
positive relationship between heart rate deceleration and F1 psychopathic traits would strengthen the 
argument that F1 traits predict greater physiological responsivity to emotional content and/or allocation of 
resources to orienting towards goal-relevant stimuli. Regardless, during the free gaze condition in both 
Experiments 1 and 2, F1 corresponded to elevated skin conductance, heart rate, and/or pupil diameter 
from our exploratory analyses across various emotions. Therefore, as mentioned in Chapter 3, 
participants with high levels of F1 traits were potentially at ceiling levels of arousal, making it less likely 
that cueing would have had an additive effect.  
Many researchers have related the F1 and F2 psychopathy divisions to BIS/BAS motivational 
theory (Carver & White, 1994; Wallace, Malterer, & Newman, 2009). Broadly, the behavioral approach 
system (BAS) is associated with low levels of anxiety and approach behavior/drive, while the behavioral 
inhibition system (BIS) is associated with high levels of inhibition, neuroticism, and anxiety (Bijttebier, 
Beck, Claes, & Vandereycken, 2009). Accordingly, prior studies showed F1 was associated with elements 
of BAS, while F2 was more closely related to BIS (Newman, MacCoon, Vaughn, & Sadeh, 2005; Wallace 
et al., 2009). In addition, previous studies looked at the relationship between BIS/BAS physiological 
patterns and found that BAS traits were associated with elevated arousal to positive images (Balconi, 
Falbo, & Conte, 2012) and predicted higher pulse transit time – a noninvasive cardiac measure of blood 
pressure that correlates with attentional engagement – in response to dynamic social stimuli (Ravaja, 
2004). Taken together with the arousal findings discussed in the previous paragraph, we believe that high 
levels of F1 traits predict greater attentional engagement in a task and that this engagement is partially 
reflected in heightened cardiac activity. 
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An important goal of this study was to examine ways in which redistributing attention could induce 
emotional arousal, akin to the experience of emotional empathy, specifically for individuals with high 
levels of psychopathic traits. However, across both experiments, cueing to either the eyes or mouth 
region did not affect changes in arousal for participants with high levels of both F1 and F2 traits (though, 
there was evidence that cueing affected physiological responding as a function of total PPI-R score). Our 
results echo findings from a recent paper on anger provocation in a similar population; the authors 
examined anger reactivity in male college students in three groups – control, high F1 / high F2 traits, and 
high F2 traits only (Steuerwald, Brown, Mneimne, & Kosson, 2017). There were no physiological 
differences between the three groups prior to the anger provocation. Post-provocation, those belonging to 
the high F1 / high F2 group experienced reduced electromyographic (EMG) activity compared to the 
control group, which the authors interpreted as reduced emotional reactivity. The high F2 traits only group 
did not perform significantly differently than either of the other two groups. 
This null finding for participants with high levels of both F1 and F2 traits appears to contradict 
other studies with incarcerated offenders that showed shifting the goal of a task to attend to emotional 
content successfully augmented emotional reactivity, e.g. startle modulation, perspective taking, and 
amygdala activation to normal levels (Drayton, Santos, & Baskin-Sommers, 2018; Larson et al., 2013; 
Newman, Curtin, Bertsch, & Baskin-Sommers, 2010). However, these studies used incarcerated samples 
which have higher base rates of psychopathy than a typical college sample. Importantly, the high 
psychopathic offenders also showed an initial deficiency in behavioral performance and/or reduced 
autonomic activity prior to the attentional manipulation. This indicates that there was more room for 
autonomic arousal increase or behavioral improvement. However, in community samples like that of our 
study and the example above (Steuerwald et al., 2017), there were no pre-manipulation differences in 
behavior or arousal, therefore no room for improvement. What we effectively showed was that 
participants with high levels of F1 and F2 psychopathic traits were the least likely to upregulate 
physiological activity compared to others when the demands of the task increased beyond basic 
emotional engagement. It is also possible that these participants were quicker to habituate to the 
emotional stimuli which would have dampened their physiological responsivity and reduced the efficacy of 
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the cueing manipulation. Future studies would benefit from a trial-by-trial analysis that clarifies if the rate 
of habituation to the emotional stimuli differs as a function of psychopathic traits. 
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III.  Limitations 
One limitation of the present project was the low base rates of psychopathy in participants from 
Experiments 1 and 2 (only two participants from each study met the threshold for clinically relevant levels 
of psychopathic traits according to the PPI-R scoring standard). The goal of these studies was to examine 
differences in emotion processing as a function of varying levels of psychopathic traits in a normal 
sample, therefore we did expect base rates to be lower than an incarcerated population. Still, having a 
distribution with a greater proportion of high PPI-R scorers would have provided stronger support for the 
generalizability of the findings to offender samples. Another limitation was the lack of statistical power in 
the second experiment. This was due in large part to the modification of the paradigm that reduced 
stimulus presentation from 2000ms to 1000ms, resulting in the omission of data from 30 participants.  
Consequently, the change in stimulus duration in Experiment 2 yielded interesting findings. 
Following testing at a 1000ms rate, it became clear that the 2000ms stimulus presentation duration during 
Experiment 1 was not the reason for a null relationship between accuracy and psychopathic traits. 
Moreover, we were able to compare the way individuals examined the stimuli across different periods of 
time and see how F1 and F2 traits related to the prioritization of attention to certain features over others.  
Still, the inability to measure improvement in emotion recognition (i.e. cognitive empathy) was a 
limitation of the present study. The absence of a relationship between psychopathic traits and accuracy 
(during free gaze) suggests that using straightforward emotion recognition paradigms in community 
samples will not yield meaningful or useful findings. These tasks are too simple to effectively tease apart 
the influence of psychopathic traits on cognitive empathy in a college population.  Future experiments 
should include assessments which tax executive functioning and reasoning more heavily during 
emotional decision-making, better reflecting real-life emotional situations. Some examples include tasks 
with emotional distractors that measure peripheral capture of attention, advanced theory of mind tasks, 
automatic perspective taking (Drayton et al., 2018), and Posner cueing tasks. Alternatively, some of the 
null findings with respect to emotion recognition accuracy may be symptomatic of the psychopathy 
measure used. Critiques of the PPI-R were briefly discussed in Chapter 1; some argue that there is weak 
support for the construct validity of the fearless dominance factor (F1) and that it does not accurately 
measure the characteristic interpersonal and affective traits that are captured by the PCL-R F1 facet 
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(Miller & Lynam, 2012). A more recent study found that PPI fearless dominance score did account for 6% 
of the variance in PCL-R total scores in incarcerated offenders, however only for males, not females 
(Murphy, Lilienfeld, Skeem, & Edens, 2016). Given that our sample was majority female, this finding may 
inform some of our non-significant results and suggests future researchers consider moderating gender. 
Future experiments may also want to incorporate a direct measure of empathy, such as the 
Interpersonal Reactivity Index (IRI; Davis, 1983). The IRI measures four components of empathy: 
perspective taking, fantasy, empathic concern, and personal distress. Both perspective taking and fantasy 
scales reflect traits related to cognitive empathy. The fantasy scale specifically measures the propensity 
of the individual to engage in mentalizing when not explicitly prompted, e.g. when daydreaming or 
becoming immersed in a book. Empathic concern gages attention to and compassion for other’s 
misfortunes and personal distress measures how an individual reacts in highly emotional situations and 
emergencies; these are both components of emotional empathy. It would be interesting to asses if the 
relationship between psychopathic traits and personality measures of empathy paralleled the relationship 
between psychopathic traits and behavioral and physiological representatives of cognitive and emotional 
empathy. A direct measure of empathy might have greater predictive power for evaluating emotion 
recognition accuracy compared to psychopathic traits, as well. Alternatively, certain IRI facets may 
interact with psychopathy factors in unique ways to moderate performance and physiological reactivity 
during the emotion recognition task.  
A potential criticism of the current project concerns the specificity and directionality of the 
attention-arousal relationship central to Aim 2. A prominent theory in the attention literature is that arousal 
engendered by attention is nonspecific and reflects the alerting stage of attentional processing (Posner & 
Petersen, 1990; Richards, 2008). If this is true, increases in arousal as a result of cueing in Experiments 1 
and 2 may have reflected upregulation of cognitive resources to meet the attentional demands of the task, 
rather than a physiological response to the emotional face (Richards, 2008); without concurrent 
neuroimaging methods, however, it is difficult to parse whether the arousal increases were emotion- or 
attention-related. In addition, while attention augments arousal, arousal also impacts attention (positively 
or negatively) depending on an individual’s goal (Bocanegra & Zeelenberg, 2009; Ciesielski, Armstrong, 
Zald, & Olatunji, 2010; Phelps, Ling, & Carrasco, 2006). For example, the presentation of a fearful face 
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hindered participants’ ability to detect the orientation of a high frequency object, but facilitated correct 
detection of the orientation of a low spatial frequency object (Bocanegra & Zeelenberg, 2009). In another 
study, participants searched for a target in a rapid serial presentation of images at a rate of 100ms per 
image; erotic, fear, and disgust images impaired target detection when these images preceded the target 
at early lags (appeared 2, 4, or 6 slides before the target), but facilitated target detection at lag 8 
(Ciesielski et al., 2010). In the present project, participants had at least 4000ms to decide which emotion 
they saw during the trial, therefore it is unlikely that arousal effects from the image interfered with their 
accuracy. Moreover, the length of time between the offset of the image in a preceding trial and the onset 
of the cueing slide in the subsequent trial (at least 6000ms) would substantially decrease the likelihood 
that carry-over arousal effects would affect attention. 
 Lastly, the current paradigm did not assess whether the arousal increase that resulted from 
cueing corresponded to an increase in a behavioral measure of emotional empathy, e.g. motivation to 
care or empathic concern. There is evidence that over-arousal is actually detrimental to displays of 
empathy for some because it debilitates the observer, preventing them from helping (Davis, 1983). The 
downstream goal of the cueing manipulation was to engender interpersonal expressions of empathy via 
elevated arousal. Follow-up investigations should examine if increases in autonomic responding are 
succeeded by self-report or observational measures of other-oriented concern. For example, introducing 
a confederate during an economic task (e.g. the Ultimatum or Dictator games) using an emotional or 




 This project added several findings to the existing psychopathy literature. First, it provided 
additional evidence to the collection of studies that have found no emotion recognition deficits associated 
with psychopathic traits in nonclinical samples. Second, it offered partial support for the attention-to-the-
eyes hypothesis, in that psychopathic traits were associated with reduced attention to the eyes of 
emotional faces, with two important caveats: 1) The effect was driven by F2 traits and 2) it was only 
evident when the stimulus was presented for at least 2000ms.  
Critically, this project reinforced the value of looking at the separate and interactive effects of 
psychopathy factors when investigating mechanisms that underlie affective and behavioral changes. We 
saw evidence that different autonomic nervous system processes motivated factor-specific arousal 
increases. For example, cueing-related changes in arousal that occurred for individuals with high levels of 
F1 traits were largely reflected by heart rate rather than skin conductance change. Future neuroimaging 
studies with simultaneous physiological recording should examine the neural correlates of this heart rate 
change as it would have significant mechanistic implications for understanding “successful psychopathy.” 
If there is confirmation that overactive prefrontal regions co-occur with high levels of F1 psychopathic 
traits (Contreras-Rodríguez et al., 2014), this would show that F1 traits are adaptive in part because of a 
better integrated PNS branch that adaptively responds to increasing emotional demands. 
We also highlighted the practical benefit of breaking down an individual’s psychopathy score to 
better predict behavioral and physiological responses to an intervention or behavior modification strategy. 
For example, if it is the case that individuals with high levels of F2 traits show greater impairments in 
emotion recognition when cued to the eyes of an emotional expression (as found in Experiment 1), an 
incarcerated individual with a higher ratio of F2 to F1 psychopathic traits would not benefit from 
instruction, for example in job training, that encourages them to make strong eye contact when 
communicating with a potential supervisor. This would effectively hinder their ability to have an 
appropriate interpersonal exchange. 
Our findings point to a considerable challenge for future experimenters. The cueing condition, 
while effective for most participants with varying levels of psychopathic traits, showed that individuals with 
high levels of both F1 and F2 psychopathic traits were the least likely to respond physiologically when 
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asked to train their attention fixedly to an emotional stimulus. These are precisely the participants that one 
would want to target to increase arousal (i.e. stimulate affective resonance) in community and 
incarcerated samples, alike. Further research is necessary to understand what mechanisms underlie their 
apparent immunity from our manipulation and to explore alternative methods to induce physiological 





I. Descriptive statistics for personality measures
Table 12. 
Descriptive statistics and comparison between participants from Experiment 1 and Experiment 2. 
Experiment 1 (n=91) Experiment 2 (n=71) 
Mean SD Min Max Mean SD Min Max t-value
Age 20.12 1.93 18 25 19.14 1.73 18 25 3.40** 
GPA 3.23 0.50 2 4 3.26 0.47 1.97 4 -0.25
PPI-R Total 280.81 38.09 194 396 281.03 32.44 210 360 -0.04
Factor 2 141.96 25.18 98 221 146.38 22.62 94 183 -1.16
Factor 1 110.88 21.30 63 163 105.70 19.63 61 157 1.59 
TriPM Total - - - - 61.38 15.07 31 101 - 
Disinhibition - - - - 18.60 7.56 3 33 - 
Boldness - - - - 27.98 8.47 10 50 - 
Meanness - - - - 14.80 7.78 0 41 - 
** Indicates significance at the .01 level; GPA=undergraduate grade point average; PPI-R=Psychopathic personality 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































III. Two-second stimulus presentation
Correlations 
PPI-R total score was correlated with F1 score, r(29) = .644, p < .01 and F2 score, r(29) = .770, p 
< .01. F1 and F2 did not correlate, r(29) = .037, p = n.s., replicating the divergent validity of the two factor 
scores of the PPI-R similar to Experiment 1. This pattern mirrors correlations from the 1s stimulus 
presentation task version, as well as Experiment 1. Remaining correlations are listed in Table 15. Though 
the sample size was small, there were notable correlations between personality/demographic and 
experimental measures. Women attended more to the mouth region of fearful faces than men, r(23) = 
.427, p < .05. Age was positively correlated with fixation to the eye region of happy, r(24) = .502, p < .05, 
sad, r(24) = .629, p < .01, fearful, r(24) = .379, p < .10, and angry faces, r(24) = .423, p < .05. PPI-R total 
score was consistently associated with reduced RT across all emotions (see Table 15), though this only 
coincided with increased accuracy for fearful faces, r(29) = .323, p < .10. F1 psychopathy was negatively 
associated with RT to happy, r(29) = -457, p < .05, and fearful faces, r(29) = -.349, p < .10, and positively 
correlated with SCR of happy, r(28) = .492, p < .01, and sad faces, r(28) = .356, p < .10. F1 was also 
correlated with increased fixation to the mouth region of happy faces, r(24) = .409, p < .05. F2 was only 
associated with increased accuracy for fearful faces, r(29) = .363, p < .10. 
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Table 15. 
Correlations between personality, behavioral, physiological, and eye-tracking variables during the free gaze condition. 
Gender Age GPA PPI-R F1 F2 Acc RT HR SCR Fix to ER Fix to MR 
Happy 
Acc 0.056 -0.175 -0.324 -0.201 0.062 -0.322 1 -0.133 0.015 0.249 -0.167 0.075 
RT 0.043 -0.175 -0.135 -.430* -.457* -0.168 -0.133 1 -0.127 -.390* 0.125 -0.090
HR 0.225 0.007 0.023 0.207 0.146 0.133 0.015 -0.127 1 0.318 -0.084 -0.068
SCR 0.131 0.008 0.192 0.210 .492** -0.087 0.249 -.390* 0.318 1 0.108 0.189
Fix to ER -0.267 .502* 0.136 -0.097 -0.124 0.056 -0.167 0.125 -0.084 0.108 1 -0.111
Fix to MR 0.305 -0.230 0.222 0.397† .409* 0.170 0.075 -0.090 -0.068 0.189 -0.111 1 
Sad 
Acc 0.138 -0.140 -0.089 -0.185 -0.114 -0.147 1 -0.057 -0.008 -0.187 0.062 -.415* 
RT -0.185 -0.170 -0.372 -.402* -0.280 -0.257 -0.057 1 -0.097 -0.251 0.075 -0.362†
HR 0.273 0.022 0.059 0.168 0.117 0.116 -0.008 -0.097 1 0.132 -0.025 -0.038
SCR 0.200 -0.193 0.281 0.235 0.356† 0.001 -0.187 -0.251 0.132 1 -0.133 0.359†
Fix to ER -0.115 .629** 0.070 -0.257 -0.231 -0.118 0.062 0.075 -0.025 -0.133 1 -0.124
Fix to MR 0.303 -0.117 0.338 0.244 0.227 0.071 -.415* -0.362† -0.038 0.359† -0.124 1 
Fearful 
Acc 0.133 -0.052 -0.036 0.323† 0.089 0.363† 1 -0.042 0.213 -0.152 -0.313 0.105 
RT 0.026 0.069 -0.180 -.372* -0.349† -0.205 -0.042 1 -0.182 -0.359† -0.063 -0.102
HR 0.239 -0.001 0.068 0.202 0.122 0.161 0.213 -0.182 1 0.342† -0.072 -0.085
SCR -0.148 0.104 -0.022 0.070 0.221 -0.146 -0.152 -0.359† 0.342† 1 -0.024 0.038
Fix to ER -0.130 0.379† 0.071 -0.059 0.034 0.013 -0.313 -0.063 -0.072 -0.024 1 -0.123
Fix to MR .427* 0.042 0.129 0.141 0.170 -0.012 0.105 -0.102 -0.085 0.038 -0.123 1 
Angry 
Acc 0.207 -0.352† -0.280 -0.347† -0.213 -0.307 1 -0.203 -0.174 -0.101 -0.233 0.198 
RT -0.078 0.039 -0.196 -0.366† -0.271 -0.215 -0.203 1 0.033 -0.022 0.066 -0.243
HR 0.266 -0.015 0.072 0.177 0.134 0.098 -0.174 0.033 1 0.073 0.055 -0.284
SCR -0.064 0.092 0.382† 0.021 0.125 -0.098 -0.101 -0.022 0.073 1 0.007 -0.026
Fix to ER -0.124 .423* -0.151 -0.084 -0.096 0.056 -0.233 0.066 0.055 0.007 1 -0.109
Fix to MR 0.173 -0.139 -0.076 0.001 0.150 -0.185 0.198 -0.243 -0.284 -0.026 -0.109 1 
†Correlation is significant at the 0.10 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant 
at the 0.01 level (2-tailed). F1=Factor 1 Psychopathy, F2=Factor 2 Psychopathy, PPI-R=Total PPI-R Psychopathy Score, 
Acc=Accuracy, RT=Reaction Time, SCR=Skin Conductance Response, HR=Heart Rate, Fix to ER=Fixation to Eye Region, Fix to 
ER=Fixation the Eye Region. 
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IV. Materials and measures
Psychopathy Personality Inventory-Revised (PPI-R; Lilienfeld & Widows, 2005) 
Please answer the following questions about your personality. 
F = False MF = Mostly False MT = Mostly True T = True 
1. If I really want to, I can persuade most people of almost anything.
2. When I meet people, I can often make them interested in me with just one smile.
3. Dangerous activities like skydiving scare me more than they do most people.
4. I have always seen myself as something of a rebel.
5. I hate having to tell people bad news.
6. Sometimes I wake up feeling nervous without knowing why.
7. I like to act first and think later.
8. I sometimes forget my name.
9. At times, I worry that I have hurt the feelings of others.
10. I am easily flustered in pressured situations.
11. I tell a lot of “white lies.”
12. I would find the job of a movie stunt person exciting.
13. When my life gets boring, I like to take chances.
14. I’ve never cared about society’s “values of right and wrong.”
15.  I might like to hang out with people who “drift” from city to city with no permanent home.
16. If I’d had fewer bad breaks in life, I’d be more successful.
17. It would bother me to cheat on a test even if no one was hurt by it.
18. A lot of people have tried to “stab me in the back.”
19. People’s reactions to the things I do often are not what I would expect.
20. On big holidays, I never eat more than I should.
21. I find it hard to make small talk with people I don’t know well.
22. I’m not good at getting people to do favors for me.
23. I get mad if I don’t receive special favors I deserve.
24. I am hardly ever the center of attention.
25.  It might be exciting to be on a plane that was about to crash but somehow landed
safely.
26. I pride myself on being offbeat and different from others.
27. A lot of times, I worry when a friend is having personal problems.
28. I tend to get crabby and irritable when I have too many things to do.
29. A lot of times, I repeat the same bad decisions.
30. I think that it should be against the law to badly injure someone on purpose.
31. I get mad when I hear about the injustices of the world.
32. I don’t let everyday hassles get on my nerves.
33. I could be a good “con artist.”
34. I have a talent for getting people to talk to me.
35. I like (or would like) to play sports with a lot of physical contact.
36. I might like to travel around the country with some motorcyclists and cause trouble.
37. I have never wished harm on someone else.
38. People usually give me the credit that I have coming to me.
39. If I want to, I can get people to do what I want without them ever knowing.
40. When I’m with people who do something wrong, I usually get the blame.
41. People are impressed with me after they first meet me.
42. I have no bad habits.
43. In conversations, I’m the one who does most of the talking.
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   44. I try to be the best at everything I do. 
   45. To be honest, I believe that I am more important than most people. 
   46. I feel sure of myself when I’m around other people. 
   47. Parachute jumping would really scare me. 
   48. I’d like to spend my life writing poetry in a commune. 
   49. I look out for myself before I look out for anyone else. 
   50. I am  high strung. 
   51. When people lend me something, I try to get it back to them quickly. 
   52. Whenever I hear an airplane flying above me, I look down at the ground. 
   53. I often feel guilty about small things. 
   54. When I’m in a frightening situation, I can “turn off” my fear almost at will. 
   55. I’ll break a promise if it’s too hard to keep. 
   56. I like to stand out in a crowd. 
   57. It would be fun to fly a small airplane by myself. 
   58. I like to dress differently from other people. 
   59.  Every once in a while, I nod my head when people speak to me even though I’m not 
paying attention to them. 
   60. People “rake me over the coals” for no good reason. 
   61. In school or work, I try to “stretch” the rules just to see what I can get away with. 
   62. I’ve often been betrayed by people I trusted. 
   63. The opposite sex finds me sexy and appealing. 
   64. I have never pretended to know something I didn’t know. 
   65. I have a hard time standing up for my rights. 
   66. When a task gets too hard, I’ll drop it and move on to something else. 
   67. I enjoy seeing someone I don’t like get into trouble. 
   68. I get embarrassed more easily than most people. 
   69. High places make me nervous. 
   70. I get restless when my life gets too predictable. 
   71. It would break my heart to see a poor or homeless person walking the streets at night. 
   72. Some people say that I am a “worry wart.” 
   73. I like having my vacations planned out. 
   74. I smile at a funny joke at least once in a while. 
   75. It bothers me a lot when I see someone crying. 
   76. I get stressed out when I’m “juggling” too many tasks. 
   77. I like to (or would like to) wear expensive and “showy” clothing. 
   78. It’s easy for me to go up to a stranger and introduce myself. 
   79. I would not like to be a race--‐car driver. 
   80. I don’t care about following the “rules”; I make my own rules as I go along. 
   81. I never give an opinion unless I’ve thought it over carefully. 
   82. Few people in my life have taken advantage of me. 
   83. I don’t take advantage of people even when it would be good for me. 
   84. I’ve been the victim of a lot of bad luck. 
   85. When people are mad at me, I usually win them over with my charm. 
   86. I sometimes put off unpleasant tasks. 
   87. I’m hardly ever the “life of the party.” 
   88. I am careful when I do work that involves detail. 
   89. I’ve thought a lot about my long--‐term career goals. 
   90. Some people have gone out of their way to make my life difficult. 
   91. I would make a good actor. 
   92. I sometimes lie just to see if I can get someone to believe me. 
   93. I agree with the motto, “if you are bored with life, risk it.” 
   94. If I had grown up during the 1960’s, I would have been a “hippie.” 
   95. I can honestly say I’ve never met anyone I disliked. 
   96. I function well under stress. 
   97. I feel bad about myself after I tell a lie. 
   98. I get deeply attached to people I like. 
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99. People who know me well know they can depend and rely on me.
100. I feel that life has treated me fairly.
101. If I do something that gets me in trouble, I don’t do it again.
102.  I frequently have disturbing thoughts that become so powerful that I think I can hear claps
of thunder of crashes of cymbals inside my head.
103. I have to admit that I’m a bit of a materialist.
104. I like my life to be unpredictable and exciting.
105. I like to poke fun at established traditions.
106. I occasionally feel like giving up on difficult tasks.
107. When I’m stressed, I often see big, red, rectangular shapes moving in front of my eyes.
108. I push myself as hard as I can when I’m working.
109. I get very upset when I see photographs of starving people.
110. Ending a friendship is (or would be) very painful for me.
111. I haven’t thought much about what I want to do with my life.
112. I’m sure some people would be pleased to see me fail in life.
113. I hardly ever end up being the leader of a group.
114. I often lose patience with people when I have to keep explaining things.
115. I might like flying across the ocean in a hot--‐air balloon.
116. Many people see my political beliefs as “radical.”
117. I occasionally feel annoyed at people.
118. I don’t get nervous under pressure.
119. I worry about things even when there’s no reason to.
120. I do favors for people even when I know I won’t see them again.
121. When I am doing something important, like taking a test or doing my taxes, I check it over
first.
122. People I thought were my “friends” have gotten me into trouble.
123. I often put off doing fun things so I can finish my work.
124. When an important person is talking to me, I usually try to pay attention.
125. How much I like someone really depends on how much that person does for me.
126. Sometimes I do dangerous things on a dare.
127. Keeping the same job for most of my life would be dull.
128. I occasionally have bad thoughts about people who hurt my feelings.
129. When a friend says hello to me, I generally either wave or say something back.
130. I think long and hard before I make big decisions.
131. When someone is hurt by something I say or do, that’s their problem.
132. I tell people only the part of the truth they want to hear.
133. I’ve learned from my big mistakes in life.
134. I get blamed for many things that aren’t my fault.
135. It bothers me to talk in front of a big group of strangers.
136. I quickly get annoyed with people who do not give me what I want.
137. If I were a firefighter, I would like the thrill of saving someone from the top of a burning
building.
138. I would like to have a “wild” hairstyle.
139. Even when I’m busy, I never have second thoughts about helping people who ask for
favors.
140. I can remain calm in situations that would make other people panic.
141. I’m the kind of person who gets “stressed out” pretty easily.
142. I cringe when an athlete gets badly injured during a game on TV.
143. I usually think about what I’m going to say before I say it.
144. Some people have made up stories about me to get me in trouble.
145. I watch my finances closely.
146. During the day, I see the world in color rather than in black--‐and--‐white.
147. To be honest, I try not to help people unless there’s something in it for me.
148. I am a daredevil.
149. I would like to hitchhike across the country with no plans.
150. I have never exaggerated a story to make it sound more interesting.
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   151. Sometimes I go for several days at a time not knowing if I’m awake or asleep. 
   152. I try to use my best manners when I’m around other people. 
   153. I often place my friends’ needs above my own. 
   154. If I can’t change the rules, I try to get others to bend them for me. 
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Directions: This questionnaire contains statements that different people might use to describe 
themselves. Each statement is followed by four choices: Ⓣ ⓣ ⓕ Ⓕ. The m eaning of these four 
different choices is as follows: 
Ⓣ = True ⓣ  = somewhat true ⓕ  = somewhat false Ⓕ = False 
 
For each statement, fill in the bubble for the choice that describes you best. There are no right or 





Remember:  Fill only one bubble per item.  If you make a mistake cross out the incorrect 
answer with an X and fill in the correct option. Answer all of the items. Please work rapidly and do 
not spend too much time on any one statement. 
 
 
1. I’m optimistic more often than not. Ⓣ ⓣ ⓕ Ⓕ 
2. How other people feel is important to me. Ⓣ ⓣ ⓕ Ⓕ 
3. I often act on immediate needs. Ⓣ ⓣ ⓕ Ⓕ 
4. I have no strong desire to parachute out of an airplane. Ⓣ ⓣ ⓕ Ⓕ 
5. I've often missed things I promised to attend. Ⓣ ⓣ ⓕ Ⓕ 
6. I would enjoy being in a high-speed chase. Ⓣ ⓣ ⓕ Ⓕ 
7. I am well-equipped to deal with stress. Ⓣ ⓣ ⓕ Ⓕ 
8. I don’t mind if someone I dislike gets hurt. Ⓣ ⓣ ⓕ Ⓕ 
9. My impulsive decisions have caused problems with loved ones. Ⓣ ⓣ ⓕ Ⓕ 
10. I get scared easily. Ⓣ ⓣ ⓕ Ⓕ 
11. I sympathize with others’ problems. Ⓣ ⓣ ⓕ Ⓕ 
12. I have missed work without bothering to call in. Ⓣ ⓣ ⓕ Ⓕ 
13. I'm a born leader. Ⓣ ⓣ ⓕ Ⓕ 
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14. I enjoy a good physical fight. Ⓣ ⓣ ⓕ Ⓕ 




I have a hard time making things turn out the way I want. 
Ⓣ ⓣ ⓕ Ⓕ 
17. I return insults. Ⓣ ⓣ ⓕ Ⓕ 
18. I've gotten in trouble because I missed too much school. Ⓣ ⓣ ⓕ Ⓕ 
19. I have a knack for influencing people. Ⓣ ⓣ ⓕ Ⓕ 
20. It doesn’t bother me to see someone else in pain. Ⓣ ⓣ ⓕ Ⓕ 
21. I have good control over myself. Ⓣ ⓣ ⓕ Ⓕ 
22. I function well in new situations, even when unprepared. Ⓣ ⓣ ⓕ Ⓕ 
23. I enjoy pushing people around sometimes. Ⓣ ⓣ ⓕ Ⓕ 
24. I have taken money from someone's purse or wallet without asking. Ⓣ ⓣ ⓕ Ⓕ 
25. I don't think of myself as talented. Ⓣ ⓣ ⓕ Ⓕ 
26. I taunt people just to stir things up. Ⓣ ⓣ ⓕ Ⓕ 
27. People often abuse my trust. Ⓣ ⓣ ⓕ Ⓕ 
28. I'm afraid of far fewer things than most people. Ⓣ ⓣ ⓕ Ⓕ 
29. I don't see any point in worrying if what I do hurts someone else. Ⓣ ⓣ ⓕ Ⓕ 
30. I keep appointments I make. Ⓣ ⓣ ⓕ Ⓕ 
31. I often get bored quickly and lose interest. Ⓣ ⓣ ⓕ Ⓕ 
32. I can get over things that would traumatize others. Ⓣ ⓣ ⓕ Ⓕ 
33. I am sensitive to the feelings of others. Ⓣ ⓣ ⓕ Ⓕ 
34. I have conned people to get money from them. Ⓣ ⓣ ⓕ Ⓕ 
35. It worries me to go into an unfamiliar situation without knowing all the details. Ⓣ ⓣ ⓕ Ⓕ 
36. I don't have much sympathy for people. Ⓣ ⓣ ⓕ Ⓕ 
37. I get in trouble for not considering the consequences of my actions. Ⓣ ⓣ ⓕ Ⓕ 
38. I can convince people to do what I want. Ⓣ ⓣ ⓕ Ⓕ 
39. For me, honesty really is the best policy. Ⓣ ⓣ ⓕ Ⓕ 
40. I've injured people to see them in pain. Ⓣ ⓣ ⓕ Ⓕ 
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41. I don’t like to take the lead in groups. Ⓣ ⓣ ⓕ Ⓕ 




I have taken items from a store without paying for them. 
Ⓣ ⓣ ⓕ Ⓕ 
44. It's easy to embarrass me. Ⓣ ⓣ ⓕ Ⓕ 
45. Things are more fun if a little danger is involved. Ⓣ ⓣ ⓕ Ⓕ 
46. I have a hard time waiting patiently for things I want. Ⓣ ⓣ ⓕ Ⓕ 
47. I stay away from physical danger as much as I can. Ⓣ ⓣ ⓕ Ⓕ 
48. I don't care much if what I do hurts others. Ⓣ ⓣ ⓕ Ⓕ 
49. I have lost a friend because of irresponsible things I've done. Ⓣ ⓣ ⓕ Ⓕ 
50. I don't stack up well against most others. Ⓣ ⓣ ⓕ Ⓕ 
51. Others have told me they are concerned about my lack of self-control. Ⓣ ⓣ ⓕ Ⓕ 
52. It’s easy for me to relate to other people’s emotions. Ⓣ ⓣ ⓕ Ⓕ 
53. I have robbed someone. Ⓣ ⓣ ⓕ Ⓕ 
54. I never worry about making a fool of myself with others. Ⓣ ⓣ ⓕ Ⓕ 
55. It doesn’t bother me when people around me are hurting. Ⓣ ⓣ ⓕ Ⓕ 
56. I have had problems at work because I was irresponsible. Ⓣ ⓣ ⓕ Ⓕ 
57. I’m not very good at influencing people. Ⓣ ⓣ ⓕ Ⓕ 
58. I have stolen something out of a vehicle. Ⓣ ⓣ ⓕ Ⓕ 
 
  













We are inviting Brooklyn College 
students, ages 18-24 (males and 
females), to participate in our  
facial expression recognition 
research study. Individuals with a 
history of neurological or 
psychiatric disease or currently 
taking medication affecting the 
central nervous system are NOT 
eligible. 
 
Come help us learn about the 
relationship between personality 
traits and emotional reactivity. 
You can earn a Target Gift card of 
up to $20 for your time! 
 
Please contact us for more 
information 




Duration: 120 minutes 
When: 10 AM - 6 PM (weekdays) 
  
CUNY 




Are you a charming and adventurous 
person who enjoys taking risks? 
Do you want to know how good you are 
at reading other people’s emotions? 
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